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are made in ten sizes for all classes of pile 
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For every kind of rehandling or digging 
there is a PRIESTMAN STANDARD GRAB 
h will Operate from your crane or excavator, 


whatever its type or make. Designed to help 
you accomplish more, at considerably less cost, 
PRIESTMAN Standard rehandling and digging grabs 
(% to 4 cu. yd. capacities) are now available for 
quick delivery—smaller sizes from stock. 


PRIESTMAN 


STANDARD GRABS 


STAND NO. B.I2A 


PRIESTMAN BROTHERS LIMITED 
HOLDERNESS ENGINEERING WORKS MECHANICAL HANDLING 


HULL - ENGLAND EXHIBITION 





MANGANESE 
STEEL 
‘* hardest 
to wear” §& 


The illustrations show special crossings sup- 
plied to the Steel Company of Wales Limited, 
through the Darlington Railway Plant and 
Foundry Co. Ltd., and Messrs. Dorman, Long 
& Co. Ltd., for use at their Abbey Works, 
Margam, South Wales, where the materials 
track of 100 Ib. B.S.F.B. rail crosses the charger 
track of 375 Ib. F.B. rail carrying an exception- 
ally heavy wheel load with double flanged 
wheels. These crossings were each cast in one 
piece in Edgar Alien Imperial Manganese Steel, 
and supplied perfectly flat to the exact depth 
for bolting direct on to girders. Some of 
these crossings weighed 17 tons each. 


To EDGAR ALLEN & CO. LTD. 
SHEFFIELD, 9 
Please post ‘‘ Trackwork ’’ data to 


EDGAR ALLEN & CO, LIMITED. 
IMPERIAL STEEL WORKS:- SHEFFIELD.9 
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Editorial Comments 


Ore Handling at Newcastle. 


The development of the Port of Newcastle and the economic 
evolution of Tyneside has been due to coal, which has been mined 
for the past 700 years from the coalfields of Northumberland and 
Durham. 

It was natural that blast furnaces, steelworks and rolling mills 
should be erected in the vicinity of the coalfields and to-day the 
export of coal and the import of iron ore and other minerals form 
some of the most important items of the trade of the port. the 
handling plant and facilities for which are among the most efficient 
in the country. 

No mention of the Tyneside would be complete without some 
reference to ship-building, ship-repairing and engineering in all its 
branches. The ship-building industry is of considerable dimensions 
and the Tyne yards are famous all over the world. 

It is, however, with ore handling that we are now concerned, 
and an ore discharging plant recently constructed outside the Tyne 
Dock is the subject of our leading article this month. This plant 
is an example of an efficient modern type using large balanced 
grabs specially designed for dealing with iron ore, and readers 
will observe with interest not only the details of the plant and 
equipment but also the construction of the reinforced concrete 
jetty designed to carry the heavy loads involved. 


Ship Fires in Port. 


The enormous drain on the financial resources of the country 
caused through fires in ships in port was referred to in the House 
of Lords at the end of last month. 

It was stated that the losses amount to millions of pounds in 
material, labour lost and passenger-carrying capacity. In the last 
few years there have been eight major fires in passenger ships in 
port, among them being the “ Empire Waveney ” (17,000 tons), 
“Empress of Russia” (17,000 tons), “Monarch of Bermuda ~ 
(22,000 tons), “ Prague * (4,000 tons), and the “ Kronprinz Frede- 
rick ” (4,000 tons) and, with the exception of the two last men- 
tioned, the vessels were total losses. In all, from 1946 to 1948, 
there were 837 fires in ships in ports in the United Kingdom and 
of these 354 were believed to have been caused by burning and 
welding gear and 102 by smoking. 

It was recalled during the debate that a Working Party had 
been set up under the last Government which had reported and 
produced a well-thought-out series of measures for the prevention 
ind extinction of fires of this sort. A disconcerting aspect of the 
natter was that their conclusions appear to have been ignored to 
so large an extent. 

It will be remembered that the findings of the Court of Enquiry 
into the loss of the “ Empress of Canada” were briefly reported 
in the March issue of this Journal and that attention was drawn 
to some disturbing evidence of lack of co-ordination. 

Fire prevention and fire fighting in a ship at sea are matters 
to which considerable attention has rightly been given. While a 
vessel is in port, however, the matter becomes one of greater com- 
plexity and, due to the much altered circumstances which tend to 
duality of control, seems to demand more consideration than it has 
apparently received hitherto. 


When a ship catches fire in port in addition to the possible loss 
of the vessel, dock property and plant and ail merchandise stored 
in sheds may also be placed in jeopardy. The problem of fire pre- 
cautions in ships in port can only be satisfactorily solved by colla- 
boration between all interests concerned, both afloat and ashore. 
Indeed it was suggested by one member of the House, that a con- 
ference between all interested parties should take place as soon 
as a large ship was berthed in dock, to decide on an operational 
plan for fire-prevention and fire-fighting. 

It is satisfactory to learn that the Minister of Transport, having 
considered the findings of the Court of Enquiry, intends to call a 
meeting of all the organisations that have any responsibility for 
seeing that ships in port are properly protected against fire, the 
object of the meeting being to find the best means of ensuring that 
the recommendations of the Working Party were strictly carried 
out. 

While the Minister of Transport has no statutory powers in this 
matter a Government assurance was given to the effect that “ in 
the shipping world if the Minister of Transport expresses a strong 
wish, that wish is very nearly as good as a statutory power.” 


The St. Lawrence Seaway. 


Legislation was approved in Washington early this month by 
the House of Representatives which will allow the United States 
to join Canada in the St. Lawrence Seaway project. The scheme 
has been opposed by certain American interests for the past 30 
years, but was finally passed by the Senate in January last. The 
Bill subsequently returned to the Senate for agreement on minor 
amendments voted by the House, and on the 13th of this month 
was finally signed by President Eisenhower who, like every Ameri- 
can President since Harding has recommended Congress approval 
of the scheme. 

The Bill creates a Government Corporation which will be 
able to borrow from the Treasury £37,500,000 in dollars to finance 
the United States share of the cost of the scheme. 

The seaway, which will link the Great Lakes with the Atlantic, 
so that ocean going ships can reach them, will have a navigation 
channel with 27-ft. minimum depth and canals and locks. At the 
same time, the hydro-electric power available from the steady flow 
of the St. Lawrence River will be developed by the construction 
of certain dams and power houses. 

Readers who are interested in the scheme are reminded that a 
series of articles was published in the November and December. 
1950, issues of this Journal. These dealt with the past history and 
engineering features of the proposals, together with a study of 
the winter ice conditions of the St. Lawrence. The latter formu- 
lated proposals for conveying, by means of barrages and intercep- 
tion and diversion dams, warm water from Lake Ontario to the 
Isle aux Coudres and so overcoming freezing. 

Ice conditions of the river during five months of the year have 
been one of the arguments of American opponents against the pro- 
ject. There was also criticism, by some authorities, of the pro- 
posed 27-ft. navigation channel, but we have no information at the 
moment of any later pronouncement on either of these two points. 

The view is held in many quarters that the primary effect of 
the provision of the Seaway would be merely to alter the system 
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of transhipment -. Yar and ocean vessels without abolishing 
it. The theory is that many of the larger ocean freighters would 
not find it their most profitable activity to make the long voyage 
through the canals and locks to the Upper Lakes, the type of lake 
carrier which has been evolved being more efficient for this pur- 
pose. There is no question, however, that the St. Lawrence Sea- 
way Power Project is an inevitable development from a geographic 
and economic point of view and more recently as a defence 
measure. 

Now that the Bill has been passed by the Senate, there is little 
doubt that the United States and Canada will come to complete 
agreement in the near future upen all aspects involved in the Pro- 
ject, and the work will be pressed forward with vigour. 


Stevedoring Productivity and Ship Turn-Round. 


The quick turn-round of ships in ports is a matter of world-wide 
concern. One of the main factors—but by no means the only im- 
portant one — affecting speedy loading and discharge is gang- 
outputs. It is therefore with considerable interest that we learn 
that since September, 1952, the Port of Haifa Authority has been 
keeping statistical records of the work of ships’ gangs, with the 
object of effecting improvements. 

The records kept have been comprehensive and a “ bulletin ” em- 
bodying summaries of them has been issued by the Port Authority 
under the heading of “* Stevedoring Productivity.” In a review of 
the bulletin, which will be found on a following page, the point 
is made that, although other ports in countries all over the world 
will undoubtedly find both the idea and the statistics of much 
interest, the port to get most practical assistance from them will 
probably be Haifa itself. Conditions of dock operating work vary 
over such a wide range, particularly between port and port, that 
big differences in gang outputs are inevitable, even when the same 
commodities are being handled to or from ships of the same de- 
sign. Because of these differences in output, be they due to 
differences in climatic conditions, the quality of labour available, 
the lay-cut of the port or any other vital factor, the steps which 
must be taken to achieve improvements will also vary over a wide 
range and can, in the main, only be decided upon by those who 
have an intimate knowledge of the particular local conditions. 


Land Reclamation. 


The possibility of reclaiming more land from the Wash is being 
investigated by the Hydraulics Research Station of the Department 
of Scientific and Industrial Research, at the request of the Ministry 
of Agriculture and Fisheries. As far as research has at present 
proceeded, it seems that it may be possible to make some 50,000 
acres of land available for cultivation. It takes about 10 years for 
the reclaimed areas to become fully productive, but after that time 
they constitute valuable farmland. 

The Fenland is one of the most fertile areas of Great Britain. 
In England and Wales, 2 million acres are classified as first class 
arable land out of 18 million acres of good agricultural land. Nearly 
all the Fenland’s 830,000 acres come into this top class. Without 
the civil engineering work carried on there, the whole of it would 
be covered by the sea. In fact, the sea level relative to the land is 
still rising. It is this that makes the drainage of the area peculiarly 
difficult and the outfalls of the rivers discharging into the Wash so 
important. 

Large scale drainage of the Fenland began in the 17th Century, 
when the Old and New Bedford rivers were excavated. They 
drained a large part of the Southern Fens, but they brought new 
problems. Seventy-five thousand acres of tidal land have been 
reclaimed from the Wash since work first started—some of it 
became available because of improvements to the outfalls of rivers, 
but most of it was gained by building banks along the margin of 
the Wash and reclaiming the salt marshes. As the work went on, 
new sea banks were built in front of the old ones so that, to-day, 
the whole of the reclaimed salt marsh is covered by a series of 
banks, generally between one-third and half a mile apart. The 
oldest ones are sometimes several miles inland. 

In 1948, 1,400 acres of saltings were reclaimed south-west of 
Gibraltar point, the work being referred to in these columns in 
our issue for November, 1948. The most recent scheme of this 
kind, the Wingland Bank, was carried out in 1951; this involved the 
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reclamation of 700 acres of salt-marsh margin from the River Nene. 
A further scheme is planned for this year. 

There are three main problems in the Fenland to-day. First is 
the cumulative lowering of the peat surface, due to drainage and 
drying out of the peat strata and to bacterial action. In places a 
sinkage of 11 feet in 80 years has been recorded; thus efficient 
land drainage is a major difficulty. There is also the maintenance 
of the banks in regard to height and stability, while the most 
intractable problem is that of the outfalls, due to the many shoals 
in the estuaries of the Ouse, Nene and Welland. Thus there is 
always the danger of floods in the Fenland from a combination of 
a high tide, heavy land flood waters, and adverse barometric 
pressure and wind conditions. 

Training works so far carried out to improve the outfalls of the 
four principal rivers draining into the Wash have certainly caused 
rapid accretion on either side of the trained portion. Unfortunately 
they have also caused deterioration in the channel downstream of 
the trained stretch. As a result, large areas have become available 
for reclamation, but no improvement has resulted in the drainage 
of the Fenland. The chief problem, then, is to find a design of 
training works which will speed up accretion and improve drainage 
at the same time. It might be possible to do this by treating the 
Wash as a whole instead of each river separately and extending 
the existing training works according to an overall plan. 

The classic example of land reclamation in Europe is, of course, 
that of the Zuider Zee by the Dutch, who are the world’s experts 
in such work. There can be no question that in such a thickly 
populated country as Great Britain, reclamation of land, 
particularly of such a fertile nature as that of the Wash, can be 
regarded as a useful contribution to the production of food. 
Also if better drainage and freedom from floods can be achieved 
at the same time, the capital expenditure involved in research and 
construction works may well prove to be highly economic. 


Port Improvement Programme for Brazil. 

With 33 major and 40 minor ports as her chief means of com- 
munication, and with an important coastal trade for her inter-state 
commerce, Brazil is to embark upon an important programme of 
harbour improvement works. 

It is reported in the American press that a joint Brazil-United 
States Commission has recommended a series of projects which, 
with an extensive ship purchasing and building programme, will 
go far to solving Brazil’s maritime problems. 

The most important project is the purchase of eight dredgers by 
the Federal Department of Ports, Rivers and Canals, at a cost of 
nearly $27 million. They will be distributed among various ports. 
and it is estimated that a total of 35 million cubic yards of spoil 
will have to be dredged to improve the channels and approaches 
to a number of major harbours of the country. 

At the port of Santos, a project costing more than $3,600,000 
includes the construction of three terminal warehouses and exten- 
sion to three others, increasing the storage capacity by 30,000 
square yards or about 30 per cent. A second item in this scheme 
is the construction of silos, having a total capacity of 30,000 tons. 
for the storage of grain. The installation of automatic loading and 
unlcading equipment to handle bulk cereals from ship to shore is 
also included. This port serves one of the most important regions 
of the country and has suffered from serious congestion recently 
because of increases in imports of general cargo and bulk cereals. 

Despite the large volume of traffic handled, the Port of Rio de 
Janeirc employs methods of cargo-handling which are obsolete by 

modern standards, and the Joint Commission has scheduled over 
$2,100,000 for improvements. The plans include the construction of 
a new refrigerated warehouse for increasing the cold storage facili- 
ties for fruit, and the purchase and installation of new electric anc 
mechanical cargo-handling equipment. 

The last project concerns the development of 14 smaller port: 
at a cost of about two and a quarter million dollars, the chie 
object being to provide modern mechanical handling facilities o1 
the quays. At present it is not possible to attain the full mechani 
sation methods available in other countries because of the absenc: 
of legal prohibititons against the use of piers and transit sheds a 
warehouses, instead of confining them to their essential duties, tha 
is as terminals for the transfer of goods between ship and shore. 


wl 
Wi 


pra 

I 
tog 
of | 
rea 
at 1 
ang 
rais 
poii 
wit 
bur 

T 
rail 
welt 
out 

T 
doo} 
spec 
on 1 


nDAaewvr Vv eo FE & 


Q => 


Oo < ee Oo 


n- 
te 
of 


ed 
h, 
ill 


of 
ts. 
oil 


100 
“n- 
100 
me 
ns. 
nd 
» iS 
yns 
tly 
s. 

de 
ver 
. of 
“ili- 
ind 


rts 
nie! 


May, 1954 


THE Dock AND HARBOUR 


A UTHORITY 3 


New Iron Ore Berth at Tyne Dock, South Shields 


New Quay and Discharging Plant 


(Specially Contributed) 


Introduction. 
Te Dock is situated on the south side of the River Tyne 
about three miles from its mouth. Originally opened in 
1859 by the old North Eastern Railway Company, it was 
acquired by the Tyne Improvement Commissioners in 1937, 
who improved and modernised it by the construction of two deep- 
water quays equipped with three and five-ton cranes. 

These two quays, aided at times by some of the older quays, were 
able to handle the import of iron ore for the Consett Iron Company, 
which averaged some 400 to 600 thousand tons per annum. 

Since the war, however, the increase in the size of ships and a 
constant demand for their quicker turn-round have indicated the in- 
creasing need for a modern ore discharging plant on the Tyne. — 

The decision of the Consett Iron Company to construct a third 
blast furnace which would increase their ore imports to one million 
tons per annum rendered the construction of such a facility impera- 
tive, and following discussions between that firm, the Tyne Improve- 
ment Commission and the British Transport Commission, it was 
agreed that a new deep water quay should be constructed on the 
river, outside Tyne Dock, equipped with the most efficient dis- 
charging plant and capable of handling at least 1,000,000 tons of 
ore per annum, with a possible increase to 1,250,000 tons. 

Work was commenced in January, 1951, and the plant brought 
into operation in November, 1953. 


General Description. 

The new quay is situated immediately westward of Tyne Dock 
Entrance and forms a continuation of an existing timber quay built 
in 1942. 

The ore discharging plant consists of five 1o-ton electric travelling 
grabbing cranes with a range of 650-ft. along the length of the quay. 

Each crane incorporates a reception hopper and vibratory feeder 
together with a transfer conveyor which delivers the ore by means 
of a bifurcated chute onto either of two parallel conveyors at the 
rear of the quay. These conveyors terminate in a junction house 
at the west end of the quay where the ore is deflected through an 
angle of 70° and transferred onto two inclined conveyors which 
raise it to the north end of a line of ten storage bunkers. At this 
point the ore is transferred onto two distribution conveyors fitted 
with travelling throw-off carriages running over the tops of the 
bunkers. 

Two travelling weigh-hoppers or scale cars, running on elevated 
rail tracks below the outlets of the storage bunkers, collect and 
weigh the ore in 28-ton lots and progressively fill two lines of loading- 
out honpers situated between the scale car rails. 

The loading-out hoppers are fitted with pneumatic bottom-openins 
doors, which, on the operation of an air valve, load a train of 
specially constructed 56-ton twin hopper British Railway wagons 
on the sidings below with 504 tons of ore in a few seconds. 


Detail Description 
Quay. 
The quay has an overali length of 860-ft. and a width of 94-ft. 
nd is constructed entirely of reinforced concrete in the form of a 
‘hick deck slab carried on vertical piles without any form of bracing. 
"he back of the quay is curtained by a line of pre-stressed concrete 
heet piles built into the deck slab, the whole being tied back with 
re-tensioned high tensile steel cabies to concrete anchorage blocks, 
onstructed at about 80-ft. intervals, 130-ft. behind the quay. 
The quay is equipped with crane rail tracks, electricity, water and 
hip-to-shore telephone points. 
The piles supporting the deck slab are of ordinary reinforced 
oncrete, 18-in. square by go-ft. long, except at the east end where, 
owing to a geological fault, the shale rises to a comparatively high 
‘evel and lengths down to 50-ft. sufficed. For the first stage con- 


struction the piles were mainly driven from ground level; for the 
second stage, the contractor drove bents of timber staging piles at 
the same centres as the main bearing piles for carrying his pile 
frames. All permanent piles were lifted and pitched by two-point 
suspension and driven with a 6-ton single-acting steam hammer, 
the drop varying from about 6-in., at the commencement of driving, 
to 3-ft. 6-in. to 4-ft., when a penetration of 45 to 50-ft. had been 
attained. 

Test loads of 150 tons were applied by means of jacking beams 
to some of the piles which were required to carry the maximum load 
of 85 tons. In all cases the settlement under load (including elastic 
compression) was in the region of }-in. and the residual setticment, 
under }-in. 

After driving, all bearing piles were carefully examined below and 
above water and a number of cracks, which had developed pre- 
sumably through the whip induced by the hard driving, were dis- 
covered. The worst cases were repaired by means of spun concrete 
semi-circular muffs, or box shutters, filled with gravel and colloidal 
grout. Above water hand cutting and patching with cement mortar 
and/or mastic compound was resorted to. 

The pre-stressed concrete sheet piles in the curtain wall are 4o-ft. 
long and 24-in. x g-in. in cross section. 

The deck slab, which is 27-in. thick, was designed to carry stan- 
dard railway loads in addition to crane wheel loads and conveyor 
stanchions. It 1s topped with 7-in. of unreinforced concrete laid to 
falls between the crane and railway tracks. 

The crane tracks consist of double go Ibs. per yard B.S. flat- 
bottomed rails and the rail tracks 126 Ibs. per yard flat-bottomed 
dock rails. 

At the front of the quay the overall depth of the slab was increased 
to accommodate a duct for water supply, electric cables, ship-to- 
shore telephones, etc. There are no expansion joints in the deck 
slab. 

One of the features of the design of the quay wall was to make the 
deck act as a waling to the curtain wall. To effect this, construction 
was undertaken in two sections as follows:— 

(1) The sheet piles and the first three rows of bearing piles 
(marked A, B and C on Fig. 1, Stage 1) were driven and the rear 
section of the deck cast over them, using the ground for support. 
This was made possible by the existence of an old timber-sheeted 
quay some distance in front of the rear line of the new quay and 
resulted in a considerable saving in shuttering. When the concrete 
in the rear section was sufficiently mature, the high-tensile steel! 
cables, forming the ties between the quay and the anchorage blocks. 
were pulled up to about half their maximum stress. The ground 
under the deck slab was then removed, partly by drag line and 
partly by hand. The anchorage cables were again pulled up, this 
time to their maximum stress and finally the old timber quay and 
filling behind it removed by dredger, the ground being finished off 
to a slope of 1 in 2} from a 4-ft. berm 5-ft. above L.W.O.S.T. in 
front of the curtain wall. 

(2) When the work in section (1) was sufficiently advanced the 
front portion of the quay construction comprising the driving of 
the remaining nine rows of piles and the construction of the deck 
slab in a conventional manner, was commenced. 

The slope under the quay was revetted with 2-ft. of 9-in. whin- 
stone over a filter layer of ballast, the upper section being placed by 
hand, and the remainder by derrick following the driving of the 
second stage piling. 

The fendering system consists of 25 special fenders spaced at 32-ft. 
centres along the face of the quay. The energy absorption of each 
fender is about 500 inch-tons. i.e. they are individually capable of 
withstanding 50 per cent. of the broadside impact of a 26.000 dead- 
weieht vessel at an approach speed of 6-in. per second. 

The fenders are formed of welded steel box sections with timber 
facings and rubber buffer blocks at the top. The bottom of each 
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fender rests in a ‘‘ Meehanite ’’ cup attached to the head of a 20-ft. 
timber pile dollied down to about the dredged level of 35-ft. below 
L.W.O.S.T., the cup being arranged to give a degree of articulation. 
The fenders were shot blasted and zinc sprayed on the site and 
afterwards given two coats of bituminous paint. The driving of the 
fender support piles was carried out with the aid of a 3-ft. diameter 
steel cylinder fitted with internal guides. The dolly, with pile 
attached, was inserted in the cylinder on the quay and the whole 
lifted over the side and up-ended into position alongside a floating 
pile-driver. 
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Cranes, 

The main details of the cranes are as follows:— 
Maximum outreach ie on rea aa 46-ft. 6-in. 
Gauge of track ... = wes a ae 25-ft. 
Maximum radius a ech sae aie 80-ft. 
Minimum radius anne ate ee fits 20-ft. 
Height of lift... “a is por oe 45-ft. 
Depth of lower ... i 50-ft. 


165-ft. min. radius 

120-ft. max. radius 

Hopper capacity ae “5 = er About 150 tons but 
limited to 50 tons by 
automatic cut-out gear. 

Size of hopper ... 20-ft. square at top 

Slope of transfer conv eyor ; ne ae 14° 30’ 

Width of transfer conveyor belt... _ 42-in. 

Total weight i 380 tons 

Speed of transfer conveyor belt 200-ft. per min. 

Capacity of transfer conveyor belt 450 tons per hour 

Hoisting speed 320-ft. per min. 

Luffing speed 140-ft. per min. average 

(harmonic motion) 

14 revs. per min. 

20-ft. per min. 

60 seconds 


Maximum overall height above rail level ... 


Slewing speed 
Long travel speed 
Grabbing cycle ... ; 

The maximum outeench of he cranes —~g6 ft. 6-in. beyond the 
face of the quay—was arrived at by deducting the half span of an 
open grab—og-ft. 6-in.—from the distance between the quay face 
and the far side of the hold of a typical 20,000-ton ore carrier— 
56-ft. 

A height of lift of 45-ft. was required to raise the grab clear of the 
crane hopper, the top edge of which is about 43-ft. above quay 
level, and a depth of lower of 50-ft. to reach the bottom of a ship’s 
hold at exceptional low-water Spring Tides. 
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Other features of the cranes are as follows:— 


Balanced Grabs. The weight of the empty grab is balanced, 
which permits a considerable reduction to be made in the H.P. of 
the main hoisting motor. The balancing is achieved by two sets of 
ropes wound onto the main hoisting drum in the opposite direction 
to the hoisting ropes, their other extremities being connected to 
balance weights operating in two vertical lattice towers astride the 
machinery house. 


Coil Clutch. The engagement and disengagement of the holding 
barrel is achieved by means of a coil clutch enclosed in a cast-iron 
casing. This method is simpler and consequently cheaper than the 
provision of separate hoisting and holding motors, although it 
limits to some extent the flexibility of the grab operations. 


Dig Button. A special dig button is provided in the driver’s cab, 
to release when necessary the holding barrel both from its clutch 
and brake, thus allowing the grab to drop, within the scope of the 
hoisting ropes, with some additional force onto the ore, an advan- 
tage when handling difficult ores. 


Controls. All controls are located in the driver’s cab. 


Hopper Cut-Out. The rear corners of the reception hopper are 
supported on hydraulic pistons which cut off the power supply to 
the main hoist motors when the contents of the hopper reach 50 
tons. This device was provided to prevent overloading of the crane 
structure, when handling very dense ores. 


Vibratory Feeder. A Locker-Traylor vibratory feeder is fitted 
below the reception hopper to ensure an even and free flow of ore 
from the hopper onto the transfer conveyor belt. 

Belt Weigher. A Denison belt weigher is fitted in the transfer 
conveyor belt for recording the output of each crane for the purpose 
of wages payments to the dock labour employed in each hold. 


Reception Hopper. The reception hopper at the front of the 
crane was made 20-ft. square at the top to accommodate the full 
spread of the largest grabs, i.e. 1g-ft. It is fitted with top and 
bottom grillages of rails spaced at 15-in. centres to trap lumps of ore 
greater than 12-in. cube which might damage the conveyor plant, 
and also to break the fall of the ore before it reaches the bottom 
of the hopper and the feeder tray. 

Bifurcated Chutes. The transfer comveyor delivers into a bifur- 
cated chute fitted with a manually-operated flap valve for delivery 
to either of the two conveyor lines. 


Intercommunication. Communication between the crane drivers 
and the Junction House Operator (Conveyor-belt controller) is pro- 
vided by means of a Trolleyphone system operating on the main 
electric supply conductors. 

An amber light in the crane cab informs the driver when the 
wharfside belts are running and capable of receiving ore and green 
and red exterior lamps, visible from the junction house, inform the 
conveyor-belt controller whether or not the crane transfer conveyors 
are in use. 


Grabs. 


The grabs are of the four-rope wide-spread scraper type fitted 
with manganese steel lips, cast steel sheaves, aluminium bronze 
bushes and grease nipple lubricators. They follow the Continental 
‘ Voorwinde ’’ design and incorporate an ingenious device to pre- 
vent overloading when dealing with easily grabbed ores, a reduction 
of the purchase being accomplished by simply hooking the two outer 
strands of the closing wires over two half-sheaves suspended from 
the grab hinge pivot. 


Conveyor Belts. 

Over 6,000-ft. of 48-in. conveyor belting is used on the plant 
The wharfside and inclined belts have eight plies of 36 oz. woven 
cotton duck, and the distribution conveyor belts over the storage 
bunkers eight plies of 32 oz. duck. Skim coats of rubber between 
each layer of duck reduce friction stresses. 

The belts are covered with ‘‘ Super Long Life ’’ rubber 9/32-in 
thick on the carrying side and 3/32-in. thick on the underside. Thi 
type of rubber is superior to B.S. 490 Grade ‘‘A’’ in that it has 
tensile strength of 4,000 Ibs. per square inch against the 3,500 Ibs. 
per square inch for Grade ‘‘A,’’ rendering it more suitable fo" 
handling abrasive materials. 
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General view of the Conveyor Plant. 


In addition to the eight plies of duck, a tie-cloth is incorporated 
in the top rubber cover of the belts to increase the adhesion between 
the cover and the carcase and support the rubber when subjected 
to impact from large lumps of ore. 

The belts have been made endless by vulcanising the joints, 
metallic fasteners having given trouble in other similar installations. 

The slope of the inclined conveyors is 15° 28’ (or 1 in 3.6) and 
the maximum unit stress (per inch width of single ply) in the 
belts is 49 Ibs. 

Emergency stop wires are provided in all three conveyor galleries. 
In addition, sirens, operated from the Control Room, have been 
fitted in the galleries to give audible warning of the impending start 
of any conveyor. 

Centrifugal cut-out switches are incorporated in all conveyor 
drives in order to stop the conveyors should their speed drop below 
the normal minimum. In addition, thrustor-operated brakes are 
fitted at the head pulleys of the two inclined conveyors to prevent 
the belts from running backwards in the event of their stopping 
in a loaded condition. 


Belt Drives. 

The inclined conveyors are driven by geared tandem pulleys but 
all other conveyors have single-pulley drives. Slip on the second 
driving pulley of the tandem pulley drives has been reduced by 
making the second pulley revolve at a slightly slower rate than the 
first in the ratio of 178/180. 

Vulcan-Sinclair fluid couplings are provided between the motors 
and reduction gears to ease the starting load torque, so preventing 
belt burning due to excessive slip at starting, and reducing damage 
that might occur through a belt jamming. They also allow squirrel- 
cage motors with direct-on starting to be employed, so simplifying 
the electrical equipment. 

Weighted take-up gear, in preference to the screw type, has been 
adopted throughout the plant, as the more positive action and re- 
liability of the former outweighs the disadvantage of reverse 
bending of the belt. 

Totally-enclosed double-helical gear units take the drive from the 
motors to the head pulleys. 

All motors run at 735 r.p.m., the small differences in successive 
belt speeds being obtained by varying the reduction gear ratios. 


Driving Pulleys, etc. 
The diameters of the belt pulleys are as follows:— 
48-in. diameter. 


Driving pulleys 
36-in. diameter. 


Tension, snub and tail pulleys 

The pulleys are 51-in. wide, made from high grade cast-iron 
machined on the faces, balanced, and crowned }-in. The driving 
pulleys are lagged with a 3-in. thick coating of rubber, vulcanised 
directly onto the metal. 

All pulley shafts are manufactured from 35/45 ton steel with the 
exception of the driving and tail pulleys, which have shafts of 40 
ton minimum tensile steel. 

The shafts run in grease lubricated pedestal-type split radial and 
thrust roller bearings. 


Idlers. 

The carrying sides of the belts run on five roller idler troughing 
sets spaced at 36-in. centres. 

The idler rollers on the wharfside conveyors and at the loading 
points of the inclined and distributor conveyors have a }-in. thick 
rubber cover to protect the belts against impact. In addition, 
each set of idlers is mounted on rubber Vibro insulators having a 
deflection resilience of 5/16-in. The centres of the idler sets at 
the loading points of the inclined and distributor conveyors are 
reduced to 2-ft. 

The idler rollers are of cast-iron construction, 5-in. diameter by 
to-in. long, the inclined rollers being set at angles of 15° and 30° 
respectively to the horizontal. They run oa 1-in. bore Timken 
taper bearings lubricated by 1/8-in. cGiameter grease tubes fitted 
with Tecalemit nipples, located on one side of the troughing sets 
for ease of maintenance. 

Seven troughing sets of pneumatic idlers have been placed at the 
loading end of one of the inclined conveyors for trial purposes with 
a view to ascertaining whether they have a better effect on belt life 
than the more orthodox pattern in general use. 

The idlers on the return side of the belts are of the rubber-disc 
type, 74-in. diameter, set six to a shaft and spaced at 9-ft. centres. 
These were chosen for their high wear resistance and good belt 
training qualities, and to obviate the build-up of adhering material 
which usually occurs with plain tube return idlers. 

Three-sixteenth inch thick steel cover plates are fitted between 
the carrying and return sides of the belts to protect the latter from 
spillage and resultant damage. 


Transfer Points. 

Transfer of ore from one belt to another is effected by inclined 
steel chutes, equipped with chain arrestors for retarding large 
lumps. Radial oscillating chutes were tried at the junction house 
transfer but gave rise to chokages and other troubles. 


Throw-Off Carriages. 

The ore is tripped from the distribution conveyor belts into the 
storage bunkers by travelling carriages mounted on rails straddling 
the belts. They are self-propeiled, deriving their motive power 
from the belt drums through friction clutches and chain reduction 
gears. 

The carriages, which weigh 6} tons and can travel at 60 f.p.m., 
are equipped with foot brakes, rail clamps, spring-loaded belt 
scrapers and 2-ft. 6-in. square delivery chutes, lined with carbon 
steel wearing plates. 

A ‘‘ knock-off ’’ mechanism is provided, through the agency of a 
trip lever engaging stops on the running rails at either end of the 
rail track. This disengages the clutch should ihe carriage over-run 
its travel limits. 














bunker 


Interior view of Distribution Conveyor Gallery over tops of 
showing throw-off carriages in the distance. 
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New Iron Ore Berth at Tyne Dock, South Shields—continued 
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Main Storage Bunkers. 


There are ten steel storage bunkers each of 13,000 cu. ft. capa- 
city designed to hold 700 tons of ore weighing 120 lbs. per cu. ft. 
or 1,270 tons of ore weighing 219 Ibs. per cu. ft. 

The bunkers are slung from welded 7-ft. deep main girders, 
having }-in. plate webs and 17-in. x 4-in. R.S.C. and 16-in. x 
12-in. B.F.B. top and bottom flanges respectively. 

The supporting column loads vary between 130 and 500 tons 
under extreme conditions, necessitating specia! foundations con- 
sisting of groups of 16-in. x 16-in. reinforced concrete piles 85-ft. 
long driven down to shale level. Five piles were required under 
the most heavily loaded columns and all pile groups are inter- 
connected by heavy concrete capping beams. 

The bunker sides are inclined at angles of 58° and 54° to the 
horizontal, giving a valley angle of 46° 12’ and are lined with 
3-in. thick carbon-steel wearing plates in way of the ore delivery 
from the throw-off carriages. 


Bunker Doors. 

The bunker discharge doors are of the double lip “‘ Freyn ”’ type 
arranged in pairs, each 3-ft. 1r}-in. long. They are independently 
operated by twin rams on the scale cars. 

Ihe upper portion of the delivery chute between the doors and 
ihe throat at the bottom of the bunker is left open to facilitate the 
clearing of stoppages. The ore in this section lies at its angle 
of repose and is restrained by two horizontal rails which act as 
fulcrum bars for the poking irons carried on the scale cars. Light 
steel covers, which can be lifted when necessary, are provided over 
this open portion to catch any lumps ef ore that might bounce out 
when the filling of an empty bunker is commenced. The delivery 
apron projects 2-ft. 2-in. beyond the doors and over the side of the 
scale car hopper to preclude spillage during filling. 


Scale Cars. 

The two 28-ton capacity (525 cu. it.) scale cars which collect 
the ore from the storage bunkers and deposit it in the loading out 
hoppers below, are electrically driven and run on two parallel stan- 
dard gauge rail tracks which converge into a single line at the north 
end, where a repair shed is situated. 

[he scale car hoppers are carried on steelyards connected to dial 
recorders equipped with card stamping gear. 

The recording gear incorporates two code wheels which, when set 

the operator, register the type of ore against the actual weigh- 

nt. 

Pneumatically operated ‘doors, controlled from the driver’s cab, 

1 having a clear opening of 7-ft. x 2-ft. 3}-in. are fitted to the 

‘toms of the hoppers. 

‘he cars have a top speed of 6.3 m.p.h: and can fill 18 sub- 
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sidiary hoppers, i.e. one train load, 
of operations being as follows: 


in about 30 minutes, the cycle 


Loading ; 20 seconds. 
Weighing Io seconds. 
Travelling 60 seconds (out and back). 
Discharging 10 seconds. 
100 seconds. 


Over-run trips are fitted at the extremities of the car tracks, but 
in case these should fail, pneumatic buffers, capable of absorbing 
all the energy of a loaded car travelling at maximum speed, are 
also provided. 


Loading-Out Hoppers. 
_ There are 18 loading-out hoppers under each scale car track. 
These hoppers are similar to the scale car hoppers and have the 
same type of pneumatically operated door equipment. They are 
arranged to come exactly over the 18 compartments of a train of 
nine specially designed British Railways bogie wagons. 

The doors in each line of hoppers normally discharge simul- 
taneously, but if necessary, can be worked independently. 


Pneumatic Equipment. 


The compressor plant for the air supply to the doors of the 
loading-out hoppers is housed in a small brick building adjacent to 
the rectifier house and consists of the following: 

2 No. 35 cu. ft. per minute air compressors driven by totally- 
enclosed 10 h.p. squirrel cage induction motors. The com- 
pressors are fitted with air suction strainers and oil/air filters. 

2 No. 20 cu. ft. capacity cylindrical air reservoirs. 

In addition to the above, air cooling labrynths and anti-freezers 
are fitted in the outgoing air line. 

Electro-pneumatic control governors are fitted in the supply lines 
for controlling the motors of the compressors. These stop the com- 
pressor motors when the air pressure reaches go Ibs. per square 
inch, and cut in at 75 Ibs. per square inch for No. 1 motor and 70 
Ibs. per square inch for No. 2 motor. A change-over valve enables 
the duties of the two compressors to be reversed when required. 
Each compressor motor is connected to a totally-enclosed direct-on 
line starter which is manually operated at the start and finish of 
each shift. 

A 2-in. diameter main delivers the compressed air to a line of 
14 No. 20-cu. ft. capacity cylindrical air storage reservoirs spaced 
at intervals along the subsidiary hopper gallery. During the in- 
terval between the disvatch of trains and whilst the loading-out 
hoppers are being re-filled by the scale cars, the reservoirs are re- 
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New Iron Ore Berth at Tyne Dock, South Shields—continued 


charged to go lbs. per square inch in readiness for the next train 
loading operation. 

Pipes I-in. diameter convey the compressed air from the storage 
reservoirs via control valves to the operating cylinders fitted at each 
end of the doors on the loading-out hoppers. 

The door operating pistons and cylinders have a stroke of 11#-in. 
and a diameter of 8-in. 

All the doors are held closed by air pressure and are opened and 
clesed simultaneously on each line of hoppers by the operation of 
the appropriate master control valve housed in a locked cabinet. 

The air supply for the two master control valves is taken from 
the 2-in. main via two treadle valves in each wagon loading track. 
Until these are depressed by the flanges of the wagon wheels, the 
control valves cannot function. This prevents the hopper doors 
being opened without a train of wagons being in place. Two 
treadles are fitted in each track and so positioned that the train of 
wagons must be correctly registered to within 6-in. before they are 
simultaneously depressed. 


3- Ore samplers’ building housing crushing plant, etc. 


4- Block of buildings to house operating staff, dock labour per- 
sonnel, shovels, etc. 


Electrical Installations. 

The power supply for the plant, including the cranes, is taken 
from the 11 KV dock ring main, three 1,000 KVA oil-cooled trans- 
formers being provided to transform the current to the working 
voltage of 415 volts. The transformers, together with the H.T. and 
L.T. switchgear, are accommodated in a separate brick-built sub- 
station at the rear of the quay. 

From the sub-station the distribution cables are led underground 
to the conveyor belt switchgear in the base of the junction house 
and overhead to the crane conductor rails. 

Feeder cables radiate from the junction house to the various con- 
veyor motors and to the storage bunkers. The 125 Kw. rectifier 
plant supplies 250 volt D.C. power for the travelling scale cars. 











to 


p> 





General view of the new Quay. 


Cut-off valves are fitted at each hopper to allow any number of 
hoppers to be rendered inoperative should this be necessary due to 
a train arriving for loading with less than the normal number of 
wagons. 


Steelwork, etc. 

About 3,000 tons of steel were used in the construction ot the 
bunkers, hoppers and conveyor galleries. Erection was carried out 
entirely by mobile cranes. 

The conveyor galleries are clad with maroon-coloured Robertsons 
Protected Metal Corrugated Sheeting, and roof lights are of corru- 
gated ‘‘ Perspex ’’ to match. 

Side lighting is by means of standard galvanised sashes, with 
centre-hung openings to facilitate cleaning. 

All structural steel was given one undercoat of red lead base paint 
and two overcoats of grey graphite paint. The wearing surfaces of 
the flooring and stair treads, which are of chequered plate, were 
given one coat of bituminous paint. 


Buildings. 
The following buildings, constructed in brickwork with flat con- 
crete roofs, have been provided in connection with the plant:— 
1. Sub-station, housing transformers and switchgear. 
2. Ancillary buildings comprising compressor house, rectifier 
house, fitters’ shop, electricians’ shop, motor store and lava- 
tories. 


The rectifier room, junction house switchgear room and control 
room are pressurised with filtered air. 

The plant is controlled from a console desk in a room at the top 
of the Junction House. The desk is equipped with push button 
controls, illuminated mimic strips for each conveyor line, and the 
usual ammeters, etc. Telephone communication is also provided to 
all the cranes, conveyor galleries and other important points. 


Capacity of Plant. 

The theoretical maximum output of the cranes is 300 tons per 
hour and the maximum capacity of each conveyor line 1,500 tons 
per hour. The train loading rate is one train of 504 tons every 
hour. Allowing for the slower rate of discharge towards the end of 
the cargo, the overall rate of discharge will probably average about 
8,000 tons per day of two shifts on free flowing ores. 


Engineers and Contractors. 

The quay and plant were designed under the direction of Mr. 
Raymond B. Porter, B.Sc., M.I.C.E., the Chief Engineer to the 
Tyne Improvement Commission, assisted by Mr. J. R. Sainsbury, 
A.M.I.C.E. Messrs. Rendel, Palmer & Tritton acted jointly with 
Mr. Porter, as Consulting Engineers, for the quay construction. 

The contractors for the quay were The Yorkshire Hennebique 
Contracting Co., Ltd., Leeds; for the conveyor and bunker plant 
Simon Handling Engineers, Ltd., Stockport, and for the cranes, ; 
Stothert & Pitt, Ltd., Bath. 

The cost of the whole scheme has amounted to over £1,750,00). 
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Swedish Ports and Harbours 


Trends of Modern Development 


By HERMAN JANSSON, M.Am.Soc.C.E 


(Major in the Corps of 


ENERALLY speaking, the purpose of most ports is to be a 

changing terminal for passengers as well as to enable tran- 

shipment of goods between vessels serving different kinds 

of sea transport, or between sea transport and land trans- 
port systems. Passenger traffic of importance is to be found only 
in certain Swedish ports, however, and it represents a problem 
highly dependent on the character of the traffic. This account will 
therefore deal only with cargo traffic. With the exception of some 
harbours in northern Sweden, transhipment of goods in Swedish 
ports is carried out mainly between sea transport and land trans- 
port systems. The port problems will therefore be principally dealt 
with from this point of view. 

A rising standard of living foilowed by the high cost of labour 
has necessitated the rationalisation of production. As a result of 
the great economic importance of the methods of transport for both 
production and distribution, it is necessary to direct the investi- 
vations as regards the rationalisation process to these transport 
systems in order to make them less expensive. The methods 
adopted by the producing industries have thus become successfully 
rationalised. 

On the other hand, the rationalisation of external transport has 
progressed more slowly and there is still much to be done as regards 
the harbours. 

The reason why rationalisation in the ports has not yet been 
fully developed is due to the characteristics of harbours in general. 
Harbours are very expensive constructions with a long useful life. 
Large capital investment is required for modernising a harbour, 
either by rebuilding an old one or constructing a new one. Of 
course, many improvements in a port can be effected without 
rebuilding the harbour, but a thorough rationalisation will hardly 
be possible without great capital investment. 

In order to enable the ports to fulfil their function they must 
be adapted to the changes that the system of sea and land transport 
is undergoing. These changes usually evolve very slowly, and in 
Sweden, during this century, they have not been going on continu- 
ally but have occurred at well defined periods due to the two 
world wars. 


Factors that Influence Swedish Harbour Development. 


The factors of importance when planning the modernisation of 
an old harbour or the construction of a new one are as follows:— 
(a) the turnover of the goods in the harbour, the volume of the 
different kinds of goods, and the changes that have occurred 
or are expected to occur with these quantities. 

(b) the number, size and types of ships and possible alterations 
in the character of sea traffic. 

c) the land communications of the port, roads and railways and 
their mutual importance. 

The demand for commodities is mainly dependent on the popu- 
‘ation of Sweden and the various trades and professions of its 
eople. With a growing industry, the production increases faster 
‘han the population. The overseas trade of the country is of the 
reatest importance; the inland traffic is not unimportant, but it 
as often a local character. 

Where exports and imports are concerned, Sweden can be re- 
‘arded as almost an island, and the harbour of Narvik in Norway 
s chiefly an export harbour for Swedish iron ore. 

Import tonnages have varied considerably during this century 
lue to wars and other causes. The increase is about 2} per cent. 

year. The quantity of coal and coke which figures among the 
nost prominent items in many Swedish ports has, however, 
liminished during the last 14 years. On the other hand, the im- 
ort of mineral oils has increased steadily at the rate of about 
‘$ per cent. a year. 

The remaining goods, consisting chiefly of general cargo, has 


Swedish Royal Engineers) 


increased at about the same pace as the total imports, i.e. 
cent. a year. 

Exports from Sweden vary more than the imports, the chief 
item being iron ore. The other commodities also fluctuate and 
have diminished since 1930. Timber also has decreased but is 
balanced by pulp and paper. Probably this is due to the exports 
changing from raw materials to semi-manufactured articles and to 
more finished commodities. 

As to the ships visiting the Swedish ports these have gradually 
changed in character and size during this century. The develop- 
ment of the Swedish merchant fleet which carries about half of the 
imports and exports illustrates the above changes, the size of the 
vessels having increased after both the two world wars. The in- 
crease after the last war is chiefly due to the larger oil tankers. 

The intensity of regular inland sea-traffic has decreased con- 
siderably and to-day vessels in this traffic are trading between 
ports having only sea connections. The regular sea traffic to and 
from foreign places, on the contrary, has increased. 

By a new law regulating working hours at sea, the costs of 
ruaning Swedish ships have risen, especially for ships from 500 
to 2,000 gross tons’ The costs of vessels of this size have increased 
so much that it has become difficult to compete with foreign vessels 
to which the Swedish law is not applicable. 

Inland traffic especially suffers from these high costs for Swedish 
vessels. 

Requisite Water Depth in Swedish Harbours. 

The tendency of the ships to increase in size is of great impor- 
tance when designing the requisite water depth in the harbours. 
For coastal traffic a depth of 4.5 to 5.5 metres is now sufficient. 
There is a tendency, however, to increase this depth to 6 metres. 

Coal is imported by vessels usually having a draft of less than 
6 metres. The water depth of the quays may then be 6 to 6.5 
metres. 

Since the war the import of coal from the U.S.A. has been carried 
out by ships of large size. Also European coal traffic has used ships 
having a draft of about seven metres. Therefore the more impor- 
tant Swedish coal harbours are to have their depth of water in- 
creased to 8 or 8.5 metres. 

The increasing import of mineral oils makes it necessary to con- 
struct new oil harbours. The water depth is to be at least ro 
metres at normal low water and for larger constructions II to 12 
metres will be the minimum. 

Exports and imports of general cargo are usually sub-divided 
into European traffic and transocean traffic. 

In European traffic, in turn, a distinction may be made regarding 
the indispensable water depth between traffic from western Europe 
and traffic from the Mediterranean. 

The ships sailing to and from western Europe with general cargo 
show no tendency towards increasing draft. The water depth for 
this traffic can consequently be kept at 6.5 metres. 

Ships sailing to and from the Mediterranean, on the other hand, 
have increased in size. Earlier the draft was not over 6.5 metres 
but now it exceeds 7 metres, and as a result, a water depth of 8 
to 8.5 metres is necessary. 

For transocean traffic of general cargo Swedish vessels with a 
draft of 8 to 8.7 metres are used. Consequently, a water depth of 
9 metres should be satisfactory. However, for foreign ships of larger 
size the water depth should amount to at least 10 metres. 


2} per 


Changes of the Land Communications and Means of Conveyance 
on the Apron. 

As to the land communications great changes have taken place 

during the last decades. Road trucks now predominate on short 

distances, railway traffic on longer distances. The importance of 
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the lorries seems to stop at distances over 200 kilometres. |The 
railways have taken over a great deal of the coastal sea traffic. 

The development of the truck traffic makes it necessary to design 
the aprons of piers in such a way as to enable direct loading and 
unloading of the trucks to and from vessels or depots on the apron. 
The rails are placed flush with the apron surface which is also 
strengthened to stand heavy truck traffic 

When laying out the land area of the harbour, special attention 
must be given to the railway tracks which must not hamper the 
truck trattic. Comfortable approaches for trucks have to be de- 
signed and sufficient space for waiting, loading or unloading must 

















Fig. 1. M/S Guté of the Stockholm-Visby Line, loading cargo at 
Stadsgard Harbour, Stockholm. 


be provided. When loading the lorries from platforms, the loading 
space must be sufficient to enable the trucks to be loaded from the 
end and to be driven from or into the loading place in a curve 
with a radius of 12 metres. 

Mechanical equipment which was developed in the U.S.A. during 
World War II for horizontal transport and piling of general cargo, 
viz. trucks and mobile cranes, is being introduced in Swedish ports. 
For handling large quantities of general cargo they have proved to 
be labour-saving, although the quantities of general cargo in 
Swedish ports are usually not so large and uniform as to enable 
their full capacity to be exploited. However, these devices save 
much human labour and make the journey between shipside and 
the depot quicker than hand worked equipment. 

As the number of ships and their cargoes are increasing in 
Swedish ports the use of trucks, fork-lift trucks and mobile cranes 
are fully justified in spite of their comparatively high purchase 
cost. 

The high cost and long time of delivery of portal quay cranes 
after World War II have brought about a discussion among 
Swedish port authorities as to whether it is better to use mobile 
cranes and fork-lift trucks—while discharging and loading the ships 
by means of their own winches—in place of portal cranes. 

“However, the transition to unloading and loading by ships’ 
winches and using trucks for horizontal transport on the apron 
has not vet taken place. This is due mostly to the difficulty of 
co-ordinating the work to be done by the ships’ winches and the 
trucks without a thorough rebuilding of the harbour. 

In the larger Swedish ports for general cargo there are usually 
two or three railway tracks behind the quay edge and this trackage 
is frequently blocked by railway cars. Often these ports have also 
sheds with several floors. In such harbours the use of travelling 
quay cranes is, in fact, a necessity. Consequently, it is unlikely that 
the present methods will be entirely superseded by the ships’ 
winches combined with trvck transport. 

It is probable, however, that fork-lift trucks and mobile cranes 
will be used to a greater extent than is now the case. These will be 
used in combination with quay cranes mounted on travelling gan- 
tries. When peak loads occur they can be managed by a 


o-operation between quay cranes and ships’ winches combined 
with trucks and mobile cranes. 

Among different kinds of trucks the fork-lift trucks with pallets 
are mostly used in the Swedish harbours.Efforts are being made to 
standardise the size of the pallets to 1220 x 1620 millimetres. This 
pallet has an area of two sq. metres and is twice as large as the 
standardised pallet of the Swedish railways, having a size of 813 x 
1219 millimetres. 

For working aboard ship, trucks can also be used with advan- 
tage. Trucks with buckets for bulk cargos and fork-lift or lead- 
trucks for general cargo are being brought into use in the hold. 

The only shipping line in Sweden which has introduced ships’ 
winches and transport by fork-lift trucks is the regular line between 
Stockholm and Visby (Gotland). Nevertheless, in Stockholm 
these are often used in addition to the existing quay cranes. 

The general cargo is loaded on pallets or in containers wherever 
possible. Loading and unloading has been speeded up three or 
four times compared with the old method (Fig. 1). 

In the smaller Swedish ports unloading of grain, fertilisers and 
food-stuffs is a hard job. For unloading there is usually—besides 
the ships’ winches—only a quay crane for general cargo. The 
goods which often arrive unwrapped in the hold must be weighed 
and sacked. This unloading is rationalised by using a grab of 
such a type as to work hanging in the hook of the ships’ gear or in 
a hook of a quay crane for general cargo. The grab empties the 
goods into a bin on ihe quay. The bin is furnished with weighing 
and emptying arrangements which also can facilitate the sacking of 
the goods. 

Transport by fork-lift trucks and mobile cranes requires a smooth 
apron surface. The attention of ihe Swedish Association of Port 
Authorities’ technical committee has been drawn to this question. 

The aprons of Swedish harbours are usually paved. The older 
paving was carried out with large granite cubes, the newer one with 
small size cubes (100 x 100 x 100 millimetres). The large cubes 
do not give a smooth surface especially when the pavement is 
getting worn. Small cubes, on the other hand, which are care- 
fully placed on a bottom layer that is thoroughly rolled and even, 
can be considered to be satisfactory for traffic by fork-lift trucks. 

Concrete pavement which gives a very smooth and good surface 
for transport by vehicles having rubber wheels is expensive to build 
and is also expensive to keep in good repair due to the Swedish 
climate with its cold winters that necessitate salting and ice-picking. 

In Stockholm good results have been obtained with asphalt cover- 
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Fig. 2. Cross-section of Quay—coal and coke harbour—Port of 
Gavle. 


























ing. This consists of a bottom layer of 25 centimetres of packstone 
and 8 centimetres of macadam which is heavily rolled. Above this 
are 3 centimetres of open asphalt macadam and a surface layer of 
3 centimetres of topeka asphalt with the following composition: 

8 per cent. oil asphalt 

13.2 per cent. limestone filler 

46.7 per cent. fine sand (o—2 millimetres) 

32.1 per cent. macadam (4—12 millimetres). 

The cost of the covering including the bottom layer amounted in 
1952 to about 23 Swedish crowns per sq. metre. (14.5 Swedish 
crowns to the English pound. ) 

An apron for truck traffic must have the smallest possible inclines 
for carrying away the rain-water. The asphalt covering in Stock- 
holm was therefore provided with an open conduit covered with a 
steel grating which was placed along the whole quay. At Malmé 
a new apron was paved with small cubes and the conduits were 
put at distances of 14 metres. 


Building Problems of the Swedish Harbours. 


As already mentioned the important export of iron ore is increas- 
ing. While the increase in general cargo handled necessitates new 
buildings in some of the Swedish harbours, the export of iron ore 
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Fig. 3. Cross-section of Quay and Customs House, Stadsgard Harbour, 
Stockholm. 


is only carried on at specific ports, however, and is such a special 
problem that details are not included in this paper. 


Oil Harbours. 

The increase in the import of mineral oils has also created special 
construction problems. These include the problem of storage and 
the reduction of fire and explosion risks and isolation from other 
port installations. Underground storage is often the best solution. 
Construction of plants for the import of mineral oils from overseas, 
combined with underground storage, is at present in hand in several 
places. The big tankers require piers with suitable berthing accom- 
modation and very strong mooring arrangements. Elastic fenders 
are desirable. Impact forces up to 200 tons have to be taken into 
consideration and bollards with a capacity of 150 tons may be 
required. 

Coal Harbours. 

The import of coal and coke has not shown any tendency to in- 
crease, and therefore these goods may not involve any new harbour 
works in Sweden. Nevertheless, industrial development and its 
concentration will bring about a need of new quays for the import 
of coal and coke, e.g. at Gavle. In this harbour the question was 
to arrange efficient facilities for unloading coal and coke and to 
obtain large areas behind the quays for storing and for convenient 
communication with the land. The new construction consists of an 
extension of a length of 220 metres of the old quay for the import 
of coal. Two to to 12-ton revolving bridge cranes with bridges 56 
metres in length and 12 metres in height were purchased, and also 
a belt conveyer with a capacity of 600 cu. metres per hour and a 
length of 103 metres having a clearance of 14 metres under the 
bridge (Fig. 2). The old quay has a length of 280 metres and four 
revolving bridge cranes, two with a capacity of Io tons and two 
8.5 tons respectively. The bridges have a length of 56 metres and 
a height of 12 metres and 8 metres respectively. With these cranes 
are connected two belt conveyors each having a length of 83 metres 
and a capacity of 200 cu. metres per hour. Consequently, the whole 
plant will consist of a quay 500 metres in length, with two 10o—12 
ton, two Io ton and two 8.5-ton capacity revolving bridge cranes, 
and finally, one revolving portal crane with a capacity of 5 tons. 
lhe cranes work in conjunction with one belt conveyor of a iength 
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of 103 metres and a capacity of 600 tons per hour and 2 belt con- 
veyors of a length of 83 metres and a capacity of 200 cubic 
metres per hour each. There are four railway tracks behind the 
quay and four railway tracks across the storage areas. The railway 
tracks are connected at both ends with the trunk line of the State 
Railway System. The increase of imports to Gavle consists mainly 
oi coke for metallurgical purpose. 

Harbours for General Cargo. 

The import of general cargo to Sweden is mainly carried by ships 
in regular traffic and is more and more directed to the larger ports. 
Practically the whole of the imports are dealt with by three ports, 
viz. Gothenburg, Stockholm and Malm6 plus Halsingborg—the two 
last mentioned being considered as one unit. 

The construction of new quays for general cargo has been especi- 
ally developed at Gothenburg whose geographical location is most 
convenient for the Swedish foreign trade directed to the west. 

Hialsingborg has planned a new harbour in order to be able to 
provide more space for general cargo in the old harbour. 

At Malmé6, the Stockholm Quay has been modernised. Moreover, 
a large extension of the harbour is in course of construction to serve 
the well situated industries on the reclaimed area within the harbour 
district. 

The growing population of Stockholm and its neighbourhood, 
comprising Greater Stockholm, has promoted discussions concern- 
ing the possible future enlargement of the port in order to satisfy 
the needs of the district which comprises one-seventh of the whole 
population of the country and is the greatest industrial area in 
Sweden. During and after World War II the extension of the har- 
bour proceeded very slowly. The quays at the Free Port have been 
extended and in the extension of the Stadsgard Harbour a new quay 
has been constructed having a length of nearly 500 metres. 

A parliamentary committee came to the conclusion that the Free 
Port ought to be enlarged to twice its present capacity and that the 
existing quays for general cargo should be modernised in order to 
increase their capacity by 30 per cent. Moreover, an area for a new 
harbour with a capacity of 500,000 tons of general cargo per year 
should be reserved for possible need in the future. 

The committee recommends that the new quays should be built 
on to the existing quays. 

The committee also points out the importance of providing ample 
space for the storing of goods in order to secure the maximum ex- 
ploitation of the floor area. If warehousing is provided in the har- 
bours it must not hamper the unloading and loading of ships. 

A well organised traffic system for general cargo is of great impor- 
tance for the economy of a port. Also if the weight of general 
cargo dealt with amounts only to a small percentage of the total 
turnover, the handling of it is usually of great importance when 
considering the harbour costs. 

The two largest harbours for general cargo in Stockholm, the 
Stadsgard Harbour and Free Port, handle only 18 per cent. of the 
total goods traffic, but are responsible for more than half of the 
total running expenses of the port. 

The division and the lay-out of the apron or quay in a harbour 
for general cargo is of very great importance to facilitate cargo 
handling. It may be of interest to investigate whether any new 
points of view as regards quay lay-out have arisen in Sweden during 
recent years. 

Contrary to the usual practice at most foreign ports, general cargo, 
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Fig. 4. Cross-section of Pier 





Magasin It! 
Worehoure 
Magasin I! ee > 
a" T rf a | = 
a as at Fl - 
we a j ! r Y ff 
4 j =T — - T ~ | 
im ms -_ aa 7 - - 
if r a = i 
y ik H i (mB a 4 | iy H 
rrr - T f 
i \ i & : , & - 4 , “ be 
| eel MARA Si ere Pa - - - - - 
y La L ll 
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both European and overseas, is loaded and unloaded at the same 
berth. Moreover, the goods usually are such that only about 50 
per cent. need storing under cover. Imports often comprise only part 
of the vessels’ loading capacity, and exports usually consist of small 
parcels of general cargo, or ot staple goods in bulk loaded from rail- 
way cars or from storage on the apron. The earlier general cargo 
quays which were designed at the beginning of this century, were 
planned in accordance with foreign types and have a distance of 
about 12 metres between the edge of the quay and the shed. They 
were provided with a loading platform on the quay side of the shed, 
the space between the loading platform and the edge of the quay 
being occupied by two railway tracks. 

These arrangements were not suitable for unloading and loading 
vessels at the same berth. Also in the event of the loading platform 
being removed, the space in front of the shed is still too narrow 
(Fig. 3). It was therefore necessary to obtain satisfactory space 
also in front of the shed for export goods. Accordingly, the Free Port 
was originally designed with a distance of about 25 metres between 
the shed and the edge of the quay (Fig. 4). This was later extended 
to nearly 28 metres with the floor of the shed placed on the level of 
the apron. 

At the quay recently constructed at Malmé the distance between 
the shed and the edge of the quay is 30 metres. The Free Port in 
Stockholm as well as the new quay, at Malmo (the Stockholm 
Quay) are equipped with travelling semi-portal cranes with three 
and two railway tracks respectively under the portals. The elevated 
crane track for the rear crane rail admits storing of goods umme- 
diately behind and close to the rail trackage. Loading and un- 
loading of railway cars is hampered to a certain extent, however, 
by the crane portals. 

The quay sheds are built in several storeys and are also used as 
warehouses. The ground floor is used for short-time storing of 
goods, the other floors for long-time storing and warehousing. The 
quay cranes can reach every floor. 

The new Stockholm Quay at Malm6é with its modern shed or 
warehouse with terrace-shaped frontside, travelling semi-portal quay 
cranes and smooth apron paved with small gramite cubes and pro- 
vided with conduits at 14 metres centre to centre, represents a 
modern development of the type of quay designed at the Free Port 
in Stockholm in the 1920’s (Fig. 5). 

The Lundby Harbour recently built at Gothenburg, is intended 
for trans-ocean traffic for both imports and exports. The former 
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consist of general cargo and the latter of general cargo or of staple 
goods, e.g. wood, pulp, paper, etc. 

The length of the quay is 615 metres. The quay is equipped with 
20 travelling portal cranes with a span of 7 metres and three sheds 
with a width of 40 metres and a length of 120 metres. Storing of 
goods takes place only on the ground floor. The front part of the 
sheds is built in two storeys in such a manner as io enable the upper 
floor to provide the necessary space for stafis and workers, offices 
and a restaurant. The distance between the edge of the quay and 
the sheds is 48 metres. Three railway tracks are located behind and 
close to the edge of the quay. One of these tracks is situated under 
the crane portals. Behind the railway tracks there is a space with 
a width of 12.5 metres for storing goods and between this area and 
the sheds there is a traffic zone with one railway track (Fig. 6). 

The quay sheds have on the land side a loading platform 4—5 
metres wide, and also two railway tracks and a roadway 14 metres 
wide. Behind this road there is an area 40 metres wide intended 
for warehouses and connected to a traffic zone by two railway tracks 
and a road 12 metres wide. The quay with sheds and the traffic 
zone behind the sheds has thus a width of 115.8 metres. If the 
area for warehouses with its traffic zone is added the harbour has 
a total width of 181.4 metres. 

The Lundby Harbour provides an example of the great width 
which is necessary for a modern harbour taking care of import and 
export of general cargo in trans-ocean traffic at the same berth as 
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Cross-section of the Apron of the Lundby Harbour at 
Gothenburg. 


Fig. 6. 


well as the storing of goods on the apron and in single-storey sheds. 
In such a harbour mechanically driven devices must be used for 
herizontal transport. 

The technical committee of the Swedish Association of Port 
Authorities has taken the initiative of carrying out investigations 
as to the capacity of the quay cranes !oading and unloading general 
cargo. This was managed in several places, among others at the 
Free Port in Stockholm. The study was extended to the examina- 
tion of the possibilities of increasing the effect by using trucks. These 
investigations have resulted in a fundamental design showing the 
way in which this harbour should be rebuilt to obtain the highest 
possible capacity per metre of quay. It was found that generous 
space for storing of goods was of the greatest importance. 

When extending the Free Port the enlargement of the pier between 
Quay II and Quay III must be the principal task. This pier, which 
now has a length of about 500 metres, can be extended to 750 
metres. Its width is 170 metres and it cannot be increased. There- 
fore, it has been proposed to build the new multi-storey quay sheds 
by overarching the roadway in the middle of the pier (Fig. 7). 
Each quay shed or quay warehouse shouid be given a length (along 
the quay) of 80 metres and should extend from Quay II to Quay 
III above the roadway in the middle of the pier. Three new quay 
sheds could be placed on the pier. Each of them would have a 
width of about 118 metres on the first floor and would be built in 
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Cross-section of Proposed Extension to Pier in the Free Port of Stockholm. 
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\ Fig. 8. Plan of Proposed 
Extension to the Free Port 
of Stockholm. 
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\ 
four storeys with a basement. Thus each shed or warehouse would 
have a total floor space of about 38,000 sq. metres. 

The free space on the apron between the sheds would amount to 
about 100 metres. At the end of the pier a silo for grain was 
planned (Fig. 8). At the entrance to the Free Port it is planned 
to erect the administration building, the customs office with storing 
places for uninspected and inspected goods and two warehouses 
with at least two storeys. The transport between the quay sheds 
and the group of warehouses on land would be done by trucks or 
truck trailers and loading and unloading would be made by fork- 
lift trucks. The truck trailers are to drive directly to the upper 
storey of the warehouses by means of a spiral ascent. Large stor- 
ing places for goods are thus proposed but they involve great con- 
struction costs. However, this would become feasible also from 
the economic point of view since they can be erected successively to 
keep pace with the growing traffic. It is not yet settled whether the 
extension of the Free Port in Stockholm will follow this principle. 

As has been said before in this article, the parliamentary com- 
mittee for investigating the need of new harbours in Stockholm pro- 
posed that the capacity of the existing harbours should be increased 


by rationalising the work in these harbours. The space for storing 
goods was mostly too restricted and it was therefore of great impor- 
tance to enlarge this space in order to increase the capacity. 

To obtain an idea of the steps to be taken in this respect the com- 
mittee suggested the investigation of schemes for rebuilding or 
modernising an existing harbour to provide the greatest possible 
capacity per metre of quay. 

‘he Stadsgard Harbour, having now a quay of about 1450 metres 
in length, was chosen to be the object of such a design. To the east 
the Stadsgard Harbour was extended by a new quay with a length 
cf about 460 metres. 

The old and the new quays with a total length of about I91o0 
metres were to obtain a capacity of about 640,000 tons of general 
cargo a year. 

At present, the Stadsgard Harbour has a rather curved quay 
edge and a very narrow apron with insufficient space for storing 
of goods. Therefore, the proposal to rebuild it has in view the 
elimination of these disadvantages. This is to be done by moving 
forward and rectifying the edge of the quay. Ai the junction with 
the Mast Harbour quay, which is behind the line of the new quay, 
a transverse quay will be constructed (Fig. 9). 

By investigations carried out on the initiative of the technical 
committee of the Swedish Association of Port Authorities, it is con- 
sidered possible to increase the capacity of a quay crane, on an 
average, to about 17.5 tons per hour. 

On the basis of a mean distance of about 40 metres between quay 
cranes, and a mean working time of about 1,600 hours per crane 
per year, one gets an average capacity of about 700 tons per metre 
of quay per year. Thus, the total capacity of the modernised 
Stadsgard and Mast Harbours having a total quay length of about 
1,900 metres would amount to about 1,350,000 tons a year. It is 
assumed that about one-third of this tonnage will consist of export 
goods. 

Possible fluctuations in the sea traffic may involve the turnover 
of goods being raised to double the mean value over short periods. 

In spite of moving forward the quay edge as much as local condi- 
tions permitted, it was impossible when considering the aforesaid 
turnover to get sufficient space for storing goods on a quay con- 
structed in one floor. Therefore, the quay was designed with two 
floors except for a comparatively short stretch at the east end of 
the Stadsgard Harbour, Tegelviken. 

Constructing the quay in two floors gives the advantage that 
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Plan and Sections of Proposed Modernising Project for the Stadsgard Harbour, Stockholm. 
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import and export goods do not interfere on the same apron. Thus, 
having the railway tracks only on the iower floor, the upper one is 
exclusiveiy reserved for trackless traffic, viz. automobiles and 
trucks. The lower floor would be most suitable for export and the 
upper one for import. 

The modernised Stadsgard Harbour is mainly intended for Euro- 
pean general cargo. It will, however, also be able to cater for 
trans-ocean traffic. The length of a berth for ships in European 
and trans-ocean traffic is assumed to be about 120 and 180 metres 
respectively. 

The sheds situated on the apron should be built in the shape of 
wings, 60 metres broad and located with intervals of 60 metres. 
According to this design they would be projecting from a screen 
building along the high Stadsgard hill blasted with vertical slopes. 
This screen building is necessary in order to prevent possible slides 
in the future, since the risk of such slides exists. 

The wing buildings erected in two and three storeys are reserved 
for storing and warehousing of goods. The screen building gives 
space for workers and the staff, for tools and offices and the like as 
well as for the necessary ascents between the different storeys for 
trucks and trailers. 

The quays are provided with four warehouses at Tegelviken, be- 
tween the Stadsgard Harbour and Mast Harbour, as well as rooms 
for storing and warehousing blasted out of the rock of the Stadsgard 
hill. 

Also the Mast Harbour quay should have a double apron, a ware- 
house at its east end and bridges leading to the warehouses at Tegel- 
viken. 

In the hill behind the harbour, storing rooms should be blasted 
out. These rooms as well as the warehouses at Tegelviken should 
have railway connections on their land side. 

The modernised Stadsgard Harbour should have three entrances, 
two at Tegelviken and one in two storeys at its west end. Accom- 
modation for customs offices are proposed at each entrance. 

The space for short time storing is to be large enough to allow 
the total quantity of goods being stored to be turned over during 
a period of 12 days. The space for warehousing and long-time 
storing is designed to admit a third of the total import to be stored 
for a term of four months. 

The construction costs of the proposed modernising of the Stads- 
gard Harbour is considerable, due to the very troublesome ground 


The British Ledusteies Fair, 1954 


Exhibits of Interest to Port Authoritics 


The engineering and heavy industries section of the British In- 
dustries Fair at Castle Bromwich, Birmingham, was held from 3rd 
to 14th May, and maintained its usual high standard. There has 
been a certain turn-over in exhibitors and this year some have 
transferred to specialist exhibitions. On the other hand, a number 
of those who exhibited in past years returned to the Fair. In the 
outdoor section were many fine exhibits of the latest design in con- 
tractors’ plant used in such work as blasting rock, preparing foun- 
dations, laying roads, mixing concrete, and other operations which 
have to be carried out by port authorities. There were also, as 
might be expected, various types of trucks and conveyors. Messrs. 
Stothert and Pitt exhibited concrete batching and mixing plant. 
and a vibratory concrete compacting and finishing machines for 
the construction of roads. Messrs. Ransomes, Sims and Jefferies, 
Ltd., exhibited fork-lift and platform industrial trucks, and a Ran- 
somes M.G. 6 tractor crawler type, with bulldozer and other 
attachments and accessories. Other interesting exhibits in the out- 
door section included a British Straddle Carrier Company Ltd.’s 
Steelmaster straddle carrier available in capacities up to 22,000 
Ibs., lightweight industrial motor trucks for loads up to one ton, 
and Messrs. Shelvoke and Drewry Ltd.’s heavy duty fork-lift 
trucks, powered by petrol and diesel engines with capacities of 
15,000 Ibs. to 18,000 Ibs., and lifting heights of up to 20-ft. 

In the main hall other exhibits of interest were to be found 
in the electrical and engineering sections of the Fair. Londex, 
Ltd., showed on their stand a new portable battery-operated 
obstruction light which gives brilliant flashes and renders months 


conditions (great depth to solid rock at the front of the existing 
quay). 

The harbour construction works, without cranes and buildings, 
estimated on the basis of the price level of 1950, amount to aimost 
40,000 Swedish crowns per metre of quay. Taking into considera- 
tion the cost of cranes, quay sheds, screen building, warehouses, 
storage rooms blasted out of rock, customs offices, space for workers 
and staff, tools, workshops, central heating, refuse destructor plant, 
etc., the total cost amounts to more than 90,000 Swedish crowns 
per metre of quay. 

In spite of these high costs a long term view shows that the whole 
construction will be more economic than wouid be the old quays 
with an additional new harbour at the outskirts of the city. The 
reason for this is that the Stadsgard Harbour has an excellent central 
position and that it is cheaper to run a concentrated harbour area 
than several scattered harbours. 

Due to conditions in Sweden construction time for such a large 
project will be long, say 25 years as an estimate. It can only be 
realised if it is possible to build it in stages as the need arises and 
at a rate to allow exploitation of every part, also if each part can 
be easily connected with the existing quays which, in fact, seems 
to be feasible. 


Conclusion. 


Summing up one can say that the Swedish harbours try to follow 
the changes that have taken place in sea traffic as well as in the 
land communications after Worid War II. The principal task will 
be to rationalise the work in the harbours especially the unloading 
and loading of the ships in order to keep down the costs and in 
this way to counteract the effects of rising wages as well as making 
the work easier for the workers. 

New quay and harbour constructions are now proceeding at a 
comparatively moderate speed and this will probably continue at 
the same rate made necessary by the increasing import and export 
trade. In what degree construction works will be concentrated in 
certain ports will depend on their position as centres of industry and 
other productive human activities. Last but not least, however, 
the final solution will be influenced to a large extent by the ability 
of the leading men to take powerful initiative action as well as their 
capacity for forming correct judgments with a far-sighted long- 
term policy. 


of continuous use without attention. British Insulated Callender’s 
Cables, Ltd., one of a group of seventeen cable manufacturers be- 
longing to the Cable Manufacturers’ Association, showed all types 
of cable used in industry, transport, building, and communica- 
tions, including a range of plastic coverings. The General Electric 
Co., Ltd., exhibited marine electrical equipment including a 550 
kilowatt auxiliary turbo-alternator. This set was built at the 
Fraser and Chalmers Engineering Works, Erith, and is of the 
type being supplied to Shell Tankers. Messrs. Lawler Ayers and 
Co., Ltd., introduced several new pipe-bending machines and also 
a “Laco” Safety Saddle for attachment to ladders. The United 
Steel Companies, Ltd., had a specimen enquiry office and reception 
room in a setting of unique and attractive design. Stelcon (Indus- 
trial Floors), Ltd., showed various types of flooring for heavy 
duty, and also walls for providing the maximum of space and 
mobility for storage for all kinds of bulk materials. Messrs. Well- 
man Smith Owen Engineering Corporation, Ltd., had a com- 
prehensive display of various types of control valves. Included in 
their exhibits was a new high speed valve with a solenoid operated 
intregal pilot valve. This can function at 700 cycles, or opera- 
tions, per minute, and under bench conditions has been operated 
at 1,500 cycles per minute. 

The Port of London Authority again exhibited and well main- 
tained their high standard of display, Mr. John Lansdell, F.R.S.A.. 
again being responsible for the design. Some years ago other 
ports exhibited at the Birmingham Section of the British Indus- 
tries Fair, but for the past two years London has been the only 
port represented. This year, however, the Port of Newport also 
exhibited with a view to encouraging manufacturers in the Mid- 
lands to ship their products through Welsh ports. British Railway; 
had their usual bureau to assist those requiring information con- 
cerning the rail, road and dock services under the control of th: 
British Transport Commission. 
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Cargo Handling at Ports 


The Benefits of Mechanisation 


By JAMES STEEL. 


grain, iron ore, and latex provide an example to industry in 

the perfect application of the basic principles of materials 

handling. ‘Too often the handling of general cargo exempli- 
fies as vividly the high cost in time and money of clinging too 
tenaciously to traditional methods. 

Mechanical aids to human handling only bring maximum benefit 
to shipowners in terms of improved ratio of steaming time to port 
time when the same facilities exist at the port of discharge as at the 
loading port. This is the sole justification for continued use of the 
relatively inefficient ships’ winches and derricks. Bulk loading, 
palletisation, or heavy unit loads offer small advantage if the cargo 
cannot be discharged by the same means as loaded. But it is no 
longer necessary to handle general cargo by the arduous and 
dangerous methods used before the development of the mechanical 
aids available to every operator to-day. 

The chief aim of every port is to load and discharge ships with 
maximum speed and economy. Outdated methods of cargo 
clearance mean longer delays and increasing costs. Mechanisation 
is the key to this problem. In many ports the speed of turn-round 
is governed by the handling on board ship and not by the shore 
operation, but in others the flow of cargo through the port is not 
sufficiently smooth and exports are not brought forward or imports 
cleared fast enough to keep pace with work at the ship’s side. 

To obtain the full benefits of mechanising general cargo handling, 
it is necessary: 

(1) To provide ships with ideal facilities for cargo to come 

inboard and ashore and to permit the best use of 
mechanical handling aids. 
To improve road conditions in the port area for mobile 
plant; to plan the layout to prevent congestion of increasing 
road traffic; to provide modern sheds with easy access for 
cranes, lift trucks and tractor trailers. To improve the road 
approaches to the port area, which are often much inferior 
to the rail approaches. 

(3) To have a full knowledge of all the many available 
mechanical aids to cargo handling; to understand the 
advantages and limitations of each; and to know how to 
integrate selected plant into a general scheme of cargo 
handling. 

In regard to ship design there should be emphasis on cargo 
stowage rather than speed; easier access to holds; better structural 
arrangements to allow use of mechanical aids; a means to run fork 
trucks and other mobile plant on board in port; and, of course, 
mechanised hatch covers. 

If the flow of cargo through the port is interrupted from any 
cause, there will be a delay in clearing ships. Therefore the move- 
ment of traffic through the port area and in its immediate vicinity 
is of vital importance. The approach to these problems should be 
one of progress rather than tradition, and the correct selection and 
use of mobile mechanical aids is not the least of these three 
essentials. 

Easily flowing bulk cargoes may be loaded by gravity or pressure 
and discharged by suction or pressure; coal and other minerals 
may be loaded by gravity from overhead runways and discharged 
by grab; and a few other cargoes may be loaded and discharged in 
bulk, such as timber and bananas, by means of a continuous 
elevator. But it is the loading and discharge of general cargo, 
when each set is made up individually by hand, which delays turn 
round, increases port charges, and causes congestion. 

A wider adoption of unit loads designed for modern handling 
methods would be a great advance. A sack of cement or a bag of 
nails is certainly a unit load, but the size and weight were fixed 
long ago to suit the strength of a man. New units should be 
adopted to suit the power of the crane or truck, which has relieved 


P ‘HE loading and discharge of bulk cargoes such as oil, 
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the human muscle of its load. The palletised load and the con- 
tainer are excellent examples of this progressive outlook, but they 
cannot bring their full benefits until modern handling methods are 
used at every stage of the journey of the merchandise. In handling 
general cargo it is desirable to use different plant for the most 
efficient handling of different kinds of cargo—fast light lifts, slow 
heavy lifts, and grabs for loose materials—and it is a great advan- 
tage to have the shore based plant mobile. 

There are available to handle general cargo: portal and semi- 
portal cranes, tower cranes, rail cranes, mobile cargo cranes, mobile 

















This Battery Electric Stillage Truck is one of the many items of 
plant eminently suitable for the horizontal movement of cargo 


strut jib cranes, mobile cantilever jib cranes, fork-lift trucks, bale- 
clamp trucks, stillage trucks, straddle trucks, loadcarrier trucks, 
tractor/trailer systems, mobile loading shovels. 

Before considering the best use of each, it is a useful exercise 
to analyse the handling operation into its component parts as, for 
example, in loading a ship: 

A. Horizontal movement in the port area which may consist 

of : 
(/) Cargo called forward by rail direct to the ship’s side. 
(2) Cargo called forward by road direct to the ship’s side. 
(3) Cargo accepted into transit sheds to await shipping. 
(4) Cargo taken from transit sheds to ship’s side. 

Of these, all except (4) are transport problems and outside the 
present scope. The fourth merits careful study of average distance 
run, terminal waiting time, and empty journeys. 

B. Vertical movement at the ship’s side which may be: 

(/) From road or rail truck into hold. 
(2) From dock trucks into hold. 
(3) From lighter into hold. 

C. Stacking and unstacking in transit sheds and re-handling 

areas. 

D. Stowing in the hold. 

Each item of mobile mechanical handling plant has a proper 
function for which it was designed. Too often expensive plant is 
bought without full knowledge of its functional design, or it is 
incorrectly sold by its distributors. In general, the ports of Europe 
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Cargo Handling at Ports —continued 














The Loadcarrier, although unable to pick up its own load, is an ideal 

means of transport where the transit shed or re-handling area is more 

than 100 yards from the berth. Much, however, depends on the 
bulk and weight characteristics of the cargoes. 


and the British Empire are ahead of ports on the other side of the 
Atlantic in respect of equipment for vertical movement at the 
ship’s side, and behind them in respect of equipment for horizontal 
movement and stacking. But numerical superiority in cranes or 
trucks does not guarantee a greater efficiency. The plant must be 
doing the work for which it was designed and it must be integrated. 

For the horizontal movement we may choose between plant 
which picks up its own loads, such as mobile cranes, squeeze 
trucks, fork lift trucks, stillage trucks, and straddle trucks, and 
those which must have the load put on them and taken off again, 
such as the load carrier and the tractor/trailer system. The choice 
will be governed by the length of run. If the transit shed or re- 
handling area is within 100 yards of the berth it will probably 
pay to let the lifting machine also transport. If the average distance 
is greater, the more expensive machine would be spending too much 
time transporting, and it is more economical to have a lifting 
machine at each end of the run and to use cheaper trucks for the 
transport. There is no problem in putting the load on or off the 
trailer or loadcarrier platform on the quay. If four lift trucks are 
required to keep the shore pitch clear by transferring to shed, it 
will pay to buy one tractor, six trailers, and one mobile crane to 
handle their loads within the shed, when the capital cost will be 
less and the hourly output more with such a team. 

The choice between loadcarriers and tractor/trailer system is 
governed by the bulk and weight characteristics of the cargoes and 
the ratio of terminal waiting time to travelling time. If the cargo 
is so bulky that the platform of a loadcarrier—about 8-ft. x 3-ft.— 
cannot accommodate enough to utilise its full tractive effort, it is 
economical to use a tractor to pull 2 or 3 trailers. If loadcarriers 
with their drivers are kept waiting whilst sets are being landed 
from the ship, it pays to let the unattended trailers wait and the 
tractor draw them away when loaded. Thus the expensive plant 
and the driver are always doing profitable work. 

The choice of mobile lifting-and-carrying plant depends largely 
upon how the cargo is packed. The fork lift truck, for example, 
can only handle loads that are palletised. The ownership of pallets 
presents a great problem at the present time, and the failure to 
agree any international standard of size bids fair to neutralize the 
advantages of this excellent pack. The pallets must go all the way 
from consignor to consignee and there is little advantage in 
palletising for one stage of the journey only or merely to facilitate 
storage. The straddle truck is excellent for sawn timber and steel 
bar stock. The stillage truck is good for small heavy units, such 
as castings, which cannot easily be made up into larger unit loads 
without a container. The bale clamp or squeeze truck is the fastest 
and best means of handling bales which are not damaged by side 
pressure. 

The mobile crane is the most generally useful machine. It is 
the only one able to handle both heavy and bulky loads. Equipped 
with automatic tongs, it can pick up and put down cases, drums, 


bales, sacks, coils, etc., without the help of a slinger. By means of 
a magnet it can pick up and release all ferrous goods, and with a 
grab it can handle most loose materials. 

There is an ample selection of machines, but too often one sees 
good plant wrongly used, such as bar stock being manually loaded 
on to the forks of a lift truck, or goods being picked up by hand 
from the pitch and loaded on to a trailer, because the right 
machines are not being used or the equipment for different 
operational sequences is out of phase. 

For vertical movement at the ship’s side we have the electric 
quay cranes—portal, semi-portal, and tower, the new mobile cargo 
cranes, ship’s gear, and strut or cantilever jib cranes for loading 
and discharge of small coasting vessels, barges and lighters. 

Portal cranes have two important limitations: they are dependent 
upon mains electricity supply and consequently become useless in 
the event of a central power failure—a contingency all too likely 
in times of emergency; their travel is confined to a straight length 
of rail and they cannot be moved from quay to quay as the arrival 
of shipping demands. 

These considerations have resulted in the design of a mobile 
cargo crane—a crane which answers the critics of the fixed instal- 
lations and the protagonists of the ship’s gear, a crane which 
combines the mobility and flexibility of the mobile jib crane with 
the outreach, driver’s vision, and ability to work the hold of an 
ocean-going ship, found hitherto only in the expensive and limited 
portal crane. 

Until there are deep water berths for every ship in every harbour 
of the world, cargoes must sometimes be loaded or discharged 
overside when berthed at buoys. Only the ship’s gear, or a floating 
crane for the heaviest lifts, is then available to handle general 
cargoes from or into lighters. For certain ports, therefore, the 
ship’s derrick and winch is an essential, but the stevedores 
using only ship’s gear overlook the facts that electric quay cranes 
are faster, their lifting capacity is usually greater, labour require- 
ment is less, work in the hold is easier, and there is less congestion 
ashore. Ship’s gear has, of necessity, more idle time than perm- 
anent quay installations, and the total capital cost of efficient 
craneage on board would therefore be much greater. The old type 
of winch and derrick is built up to a safe standard for straight lifts, 
but no maximum duties are specified for’ burtoning. The almost 

















A Recently-developed Fully Mobile Cargo Crane, with iong outreach 
and clear vision for the operator. 
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%orts—continued 

Plant used in transit shed includes : 
Overhead travelling cranes, mono-rail 
hoists, travelling horizontal jib cranes, 
mobile cranes, fork-lift trucks, squeeze 
trucks, portable stackers, and portable 
elevators. 

All plant working inside the transit 
shed should certainly be electrically 
operated. In addition to the obvious 
advantages of low fuel costs and low 
maintenance costs, long life, and ease of 
driving, the cleanliness, silence, absence 
of fire risk and absence of contaminating 
fumes are of vital importance in transit 
sheds where all kinds of cargo are 
stored. 

What is perhaps the last phase of 
cargo handling to receive the attention 
of the mechanical handling expert is the 
stowing and unstowing of cargo. Much 
can be done to reduce man-handling in 


holds by using power shovels, small 
mobile cranes. lift trucks, rotary 


slingers, and portable elevators in the 
hold itself. To make the best use of 
these aids, the structure of coamings and 
holds should be designed to hinder their 
movement as little as possible. Small 








Large Mobile Cranes are available with strut 
jibs for heavier lifts up to 20 tons. 


incalculable stresses set up by the use of the married couple 
necessitate a drastic de-rating of the ship’s gear, in spite of which 
fatal accidents are not infrequent. Nevertheless, when ships are 
trading between ports without deep water berths, a more efficient 
ship’s gear for loading or discharge overside will so speed up the 
turn-round that the extra cost of modern gear may quickly be 
recovered. Some shipowners and builders are therefore replacing 
derricks and samson posts with modern diesel/electric cranes 
having luffing jibs and 360° slewing, located fore and aft of the 
hatchway. These can plumb any part of the hatch square, reach 
over to lighters on port or starboard, and operate independently 
of ship’s main or auxiliary engines, whilst using fewer men than 
the conventional type of gear. 

The shore based crane is, however, always preferable when the 
quay width and structure permit its use; its operators are more 
skilled in its use; they have a better view of their work; the cranes 
are independent of the movement of the ship; and they are usually 
kept in better order than ship’s gear exposed to seas and weather. 

For transferring from lighter to quay, or vice versa, pneumatic- 
tyred mobile cranes are being increasingly used. Those with 
cantilever jibs are ideal for loads up to 10 tons, and larger cranes 
are available with strut jibs for heavier lifts up to 20 tons. Full 
circle slewing is regarded as an essential to obviate the need to 
manceuvre into position on the road wheels, and diesel /electric 
cranes give the best results due to the absence of clutches and 
gears. These cranes can load imports direct into railway trucks 
or road transport, or they can carry loads into transit sheds and 
re-handling areas. It is more economical to keep such cranes 
lifting on the quay apron and to use other plant for horizontal 
novement, except for short distances or an occasional awkward 

ad. 

Ships anchored at pontoon berths are usually beyond the reach 
if quay cranes and must use their own derricks to handle cargo 
‘o and from the pontoons. The mobile crane is the ideal plant 
‘or handling cargo between the pontoon and the quay. 

Stacking and unstacking in transit sheds and re-handling areas 
s one of the costliest items of cargo handling if not fully 
nechanised. The principal objectives are to stack to maximum 
ieight to obtain full revenue from the shed, to avoid damage to 
argo, to reduce handling costs, and to provide easy access for 
‘ustoms check and selective unstacking. 


Squeeze Trucks are amongst the many items 
of plant available for handling on the quay 
and within the 


mobile cranes, fork trucks, angle dozers, 
front-end-loaders and portable con- 
veyors can trim the wings of the hold 
and ‘tween decks: this eliminates much 
manual work and avoids the “ dragging” which so often causes 
damage to cargo. 

General cargo has been well described as “ heterogeneous 
assortment of miscellaneous commodities inadequately packed in 
an endless variety of containers”. Too often the packages are 
unsuitable for mechanised handling, when there is waste of material 
as well as of labour. The size and weight of the unit load is still 
governed by the breadth of a man’s back or the wheels of a sack 
truck. It is time that the bulk container came into more general 
use. In many commodities the individual pieces can be made up 
into a unit load suitable for mechanised handling of, say, 1 or 2 
tons. The shape of this may be suitable for entry of forks and 
slings without being either palletised or cased. Preferential freight 
rates should be given to those shippers who consign their 
merchandise so packed, which would penalise the few who stand 
in the way of progress by clinging to outdated methods. 


transit shed. 








Improvements at Milford Haven. 


The geographical position of Milford Haven; the shelter for 
shipping which nature affords in the Haven itself, together with 
the proximity of the routes by which shipping reaches the Mersey 
and the Bristol Channel Ports, has long indicated the suitability 
of Milford Haven as a ship-repairing centre. A very large pro- 
ject, which will cost approximately £2,000,000, has now been in- 
itiated by the Directors of the Milford Docks Company. 

The first phase of this project, which includes expansion and 
modernisation of ship-repairing facilities in the existing docks, is 
planned for completion by the autumn of 1954. 

The second phase involves the construction of one of the largest 
dry docks in the country (800-ft. by 110-ft.) for tanker overhaul 
and repair. 

In addition to the dry dock there will be a fitting-out basin in 
which, subject to any final adjustments of plans, there will be room 
for three of the giant modern tankers at the same time. There will 
also be a “ lay-by ” berth large enough for the same type of vessel. 

New workshops are to be erected which will be equipped with 
the most modern plant and machinery and there is also to be plant 
for washing residual oil from tankers and disposing of it in accor- 
dance with the latest requirements of the Government’s plans for 
the prevention of the pollution of the sea by oil. 
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Stevedoring Productivity at Haifa 
Port in 1953 


(By a Special Correspondent) 


For more than 18 months, the Port of Haifa Authority has 
been keeping statistical records of the work of gangs engaged in 
loading and unloading ships in their port. Tne data obtained 
has been summarised by their officials and issued in a bulletin 
under the above mentioned title. 

The introduction to the port rightly emphasises that “ due to the 
complexity of the factors involved, cargo-handling is not easily 
given to statistical analysis. Few ships are exactly alike, each kind 
of cargo poses problems of its own, the handling gear is an impor- 
tant factor and so is the time of day and the situation of the berth. 
Most decisive of all, there is the quality of the man-power avail- 
able. 

Once different rates of output have been established for various 
cargos, it proves even more difficult to reduce them to a common 
denominator, so that comparison between different shifts or diffe- 
rent periods of time become feasible. 

The statistical method evolved at this port for solving these 
problems and measuring stevedoring productivity may, therefore, 
prove of interest to others grappling with similar problems.” 

The method adopted by the Port of Haifa was briefly as follows. 
Tally sheets were re-designed so that the place of work, the shift, 
the duration of interruptions, and other causes if idle times, the 
exact time there was a change in the class of cargo being handled, 
the mode of delivery, the type of gear used and the composition 
of the gang could be quickly and easily recorded. 

For reasons of economy, the analysis has been confined to as 
many ships as the trained statistical staff can deal with—in Decem- 
ber, 1953, for example, it was 61. From the tally sheets, the data 
need is posted to abstract sheets, from which cards are key-punched 
and later sorted and tabulated to the various factors which deter- 
mine “ stevedoring productivity.” 

The tables and charts in the bulletin summarise and illustrate 
results of investigations to date and deal mainly with (1) working 
and waiting days, (2) gang outputs, (3) ship outputs, (4) non- 
productive working time, and (5) outputs achieved by (a) various 
types of delivery appliances, (b) different labour shifts, and (c) 
different types of ship’s gear. In many instances, comparison is 
made between average outputs for the month of December, 1953, 
and the monthly average for the preceding twelve months. 

The tables amply confirm that ship loading and discharge is not 
an easy subject for statistical analysis, and they reveal variations 
in gang-outputs which can only be completely understood by those 
with an intimate knowledge of local conditions. Chart (2), headed 
“ Productivity in December, 1953, as compared with the average 
productivity during the preceding twelve months ™ is a fair example 
of this. It deals with gang outputs and in the extract which 
follows, only those classes of cargo have been included where sub- 
stantial tonnages were handled. 

Tons per nett gang hour 


Class of Cargo Size of Dec. Sample 


Discharged (Metric tons) December December 1952 °lo 

1953 to November1953 Change 
Cargo in paper bags 6,480 (1) 25.9 21.8 +18.8 
Other bagged cargo 9,258 (d) 19.4 16.7 +16.2 
Barrels and drums 3,141 (d) 13.8 13.2 + 4.5 
Sawn lumber 2,988 (d) 7.9 8.9 —11.2 
Wood logs 5,366 (d) 15.5 12.6 + 23.0 
Metal sheets 5,600 (d) 15.9 14.7 + 8.2 
Metal rounds etc. 3,798 (d) 15.7 16.3 — 3.7 
General Cargo eas 7,211 (d) 7.6 8.7 —12.7 

(d) =discharged ; (1) =loaded 


Other tables, which show (1) productivity of ships compared with 
standard productivity (average outputs during the preceding twelve 
months), (2) productivity in December, 1953, compared with pre- 
vailing norms, and (3) comparative productivity of shifts, all also 
reveal comparisons of value to the operating officers of the port 
snd will enable them to gauge the effects of the steps they are 
tuking to improve speeds of handling. 

Of more general interest, however, are the analyses of (a) work- 
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ing days, (b) waiting days, and (c) non-productive working time. 
The table of working days which follows, would be of even greater 
interest if information of the kind of cargo were available. 





No. of working days lt 2 | 3to6 | 7to10| 11 to 14#| 15to 16 | Total 
Ships by size of oe of 
Cargo Carried Ips 

1 — 50 tons see col 2 3 

51 — 100 tons oo es + 4 
101 — 300 tons er sais 14 | l 15 
301 — 500 tons 7 1 8 
501 — 1000 tons — ae 3 6 9 
1001 -— 2000 tons ane “a 6 l 7 
2001 — 3000 tons 1 1 2 
3001 — 5000 tons — ee | 2 3 3 8 
5001 — 8000 tons ae ti | 1 1 2 
8001 and over sii om 1 2 1 4 
5 7 2 61 


30 | 17 | 9 


The charts dealing with non-productive working time show that, 
in 1953, gangs were either idle or engaged on non-productive work 
for approximately one-fifth of the time they were booked on—and 
this particularly is a matter about which ports in all parts of the 
world can afford to pay much more attention. Haifa’s figure of 
3 per cent. of gross working time for refreshment breaks is one 
which many other ports would like to achieve. It represents only 
quarter of an hour per eight-hour shift. 

Left. 
The share of non- 


productive time in 
total working time. 


Below. 

Breakdown of non- 
productive time 
by main causes. 
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Charts showing Non-productive Working Time. 


The enterprise of the Port of Haifa Authority will undoubted], 
prove of benefit to its operating work. It is noted that in man; 
instances outputs in December last show improvements on the 
average of those of the preceding twelve months, but it is agai 
emphasised that the tables also draw attention to the fact that th: 
factors affecting the work of ships’ gangs are many and varied 
Besides those already mentioned, they include the geography 

(concluded at foot of following page) 
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Materials Handling Convention 


Demonstration of Mechanical Equipment 


The Institute of Materials Handling, an unincorporated, non- 
profit making society of individuals, was founded two years 
ugo to encourage and promote the study of efficient materials 
handling methods, whilst at the same time providing a forum 
for the interchange of Members’ knowledge, experience and ideas 
by every practical means. 

Last month the Institute held its first National Convention at 
Didcot. Demonstrations were given of various type of industrial 
trucks and materials handling methods. Two papers were pre- 
sented at the morning session, and in the afternoon an “ Open 
Forum” was held at which a panel of manufacturer experts 
answered “ Any Questions.” 

Mr. A. F. Much, A.C.A., the Convention Chairman, said it was 
proposed to seek the co-operation of Trade Associations, promi- 
nent users, and manufacturers of all types of materials handling 
equipment in staging similar demonstrations throughout the United 
Kingdom. His Council sought the help and guidance of those 
present in establishing whether or not the pattern they had chosen 
was the best, or whether it could be improved. Mr. Much put on 
record the thanks of the Institute to the War Office, the Comman- 
dant, Central Depot, Didcot, and his staff, Messrs. I. T. D. 
Stacatruc, Ltd., and Messrs. Lansing Bagnall, Ltd., who had made 
the demonstration possible. 


Fork Truck Operating 


The paper on “ Fork Truck Operators—Selection and Training ” 
was presented by Mr. Allan C. Cooper, M.S.M.A., who com- 
menced by saying that every care is taken by manufacturers of 
fork-lift trucks to ensure that the design, materials and workman- 
ship employed in the manufacture of their equipment is more 
than adequate for the tasks to be imposed on it. But all too 


Stevedoring Productivity at Haifa Port 
(continued from previous page) 
climate, working conditions and tradition of the port; the types 
of traffic normally dealt with and also such domestic (though vitally 
important) things as the size of standing ship-gangs—which in 
Haifa, it is noted with interest, normally consists of 7, 8 or 9 men. 

The whole investigation is, of course, vitally concerned with the 
quick turn-round of ships, which, it must always be borne in mind, 
depends not only upon the gangs, but also upon the administration. 
Keen port officials, can, over a period of time, change even long- 
standing restrictive practices and thus make opportunity for better 
work. They must, however, also keep in mind that it is their 
permanent task to make the best use of the material at their dis- 
posal and this is obviously what the Port of Haifa is attempting 
to do. 

Haifa’s enterprise will also draw the attention of other ports to 
factors, both avoidable and unavoidable, which reduce actual work- 
ing time. Its attention to “ ship productivity ” as well as to gang 
outputs should also be of value. With speedy turn-round in mind, 
one important factor is the employment in the ship of the maxi- 
mum number of gangs it is possible to use economically. With 
some cargoes, eight gangs can be employed in a five-hold vessel 
and would reduce by 30 per cent. to 40 per cent, the time it would 
take to discharge the ship if only one gang per hold were employed. 
Outputs of individual gangs are, however, often reduced when more 
than one gang has to work in a hold, and this is yet another factor 
which must not be lost sight of when considering bald statistics. 

[t would be of much interest if other ports—particularly those 
dealing with transocean traffic—were to make, for a limited period 
perhaps, a statistical analysis somewhat similar to that undertaken 
b. Haifa and to issue the results. | Even though practically all 
factors controlling port operating work are affected by local work- 
inz conditions, a pooling of results could be of much practical 
v tue. Comparisons would inevitably be made and certain ports— 
t »se normally having smaller outputs or bigger percentages of 
T 
l 
b 


1-productive working time for example—would feel the need to 
estigate. In such circumstances a useful exchange of ideas can 
envisaged and perhaps here and there a little friendly rivalry. 
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often it has been the sad experience of companies who have 
invested in fork-lift trucks that, because of unplanned or bad 
cperation, inefficient maintenance, overloading and kindred faults, 
the vast economies promised by the makers have not materialised. 

By far the most important factor in those which have been 
mentioned is bad operation or, to define it more clearly, downright 
bad driving. Many Personnel Departments quite happily engage 
a trained transport driver to operate a fork-lift truck without 
further training. The man who interviews prospective fork-lift 
truck drivers must be familiar with all the duties connected with 
this form of materials handling, and be able to quickly assess the 
potentiality of the man he is interviewing. Basically the prospect 
should be mentally alert, physically fit, capable of absorbing in- 
struction in the important task of handling an expensive machine 
carrying expensive materials, safety conscious, capable of judging 
correctly distances in relation to movement, not only horizontally 
but also vertically. 

Once having selected the trainee it will then become necessary 
to put him through a proper course of instruction, and this is 
where a great deal of ingenuity and planning is necessary. Most 
manufacturers of fork-lift trucks are only too willing to assist the 
smaller manufacturers who are just embarking on the introduction 
of their first machine, but larger concerns who already have a fleet 
are in a different category altogether. It is suggested that these 
concerns could second their best fork truck driver to nurse the 
trainee, always provided that in addition to his facility for hand- 
ling the truck the instructor can also impart his knowledge to the 
trainee in simple clear terms. 

It should be clearly explained by the instructor that fork truck 
driving is an art. Moreover, it is an art which uses a relatively ex- 
pensive piece of complicated equipment. Most drivers will be sur- 
prised to learn that the seemingly tough-looking three- or four- 
wheel object they are going to drive costs between £1,000 and 
£3,000. It is, however, good psychology to point this out at the start, 
for it tends to give a man a sense of importance and should also 
promote a feeling of pride that he has been selected to take charge 
of what is in effect a great deal of money. 

He should also be told that the reason for the employment of 
fork-lift trucks is not to grind the faces of his fellow workers into 
the unemployment queue. He is there to aid them in the arduous 
task of lifting, heaving, hauling and disposing of his company’s 
goods at a rate which will decrease the cost of them and so increase 
the demand. 

To do this effectively he must literally learn to become a part 
of his truck. The whole object of the initial approach must, there- 
fore, be to put to him completely at ease with the equipment. 

It is suggested that the instructor should go over the various 
points on the truck and impress upon the trainees the necessity for 
ensuring that they always carry out the following drill: 

1. Before getting on the machine they should carefully inspect the 
levels of petrol, oil and water, the condition of the tyres 
particularly if they are of the pneumatic type when the pres- 
sures should be brought up to standard, the correct functioning 
of the engine and an insurance that the fire extinguisher is 
in position. Then, and not until then, they should attempt to 
start the equipment. 

2. Before starting petrol or diesel powered machines they should, 
however, observe the condition of the footbrake and the posi- 
tioning of the gears which ought to be in “neutral.” On 
electrically powered trucks a similar examination should be 
made except that the selector lever for “forward” or “ re- 
verse * should be in “ neutral.” 

3. The truck can then be started by ensuring that the petrol is 
turned on, the choke is manipulated correctly, the ignition 
switch is turned into the “On” position, the clutch is dis- 
engaged, the starter is engaged, etc., etc. The normal warm- 
ing up action on the engine can then be taken before pulling 
off, and at this stage the oil pressure and the battery charging 
rate can be looked into. 

The procedure for starting the electrically powered 
machine is, of course, much simpler, but nevertheless a proper 
routine should be established 

4. The equipment can then be set in motion, using the normal 
automotive technique if the truck is of the petrol or diesel 
variety, and in the case of the electrically powered truck de- 
pressing to speed stage control smoothly. 
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. Once having got the truck to start the trainee should then 
be taught how to stop it, and in this connection he must 
be impressed with the necessity for using his foctbrake very 
gently at all times. A fast stop with a load aboard can result 
in the depositing of that load with serious results not only 
to the load itself but also to any passer-by. 

6. Having learned how to start and stop the machine, practice 
in the use of the gears should be adopted, it being borne in 
mind that most fork lift trucks of the petrol or diesel powered 
variety have two speeds forward and two reverse, whilst 
electrically powered trucks are provided with three or more 
speed stages to bring the motors up to full revolutions. 

7. It will be noted that all the operations so far have been 
based on getting to grips with the traction side of the job in a 
perfectly straight line either forward or reverse, and at this 
stage the instructor should impress upon his pupil that a fork- 
lift truck is driven just as much in reverse as it is in the 
forward position. From this particular stage in the instruc- 
tion the operation of turning to left and to right can be intro- 
duced. The instructor should always insist that slow motion 
turns are made. At the same time the driver will begin to 
realise that because he has a rear steering truck he will have 
to allow for rear end swing when turning either to the left 
or right in a forward direction, whilst if he is going back- 
ward he will have to allow for swing at the front end. It is 
this characteristic of the fork truck which upsets the most 
efficient lorry drivers when they first begin to operate it. 


8. Broadly speaking, the operator is now in a position to move 
in most directions, but he still has to learn io use the lift and 
tilt mechanisms, and here again “slow and smooth” is the 
order of the day. He should practice with unladen forks until 
he has the feel of the hydraulic controls, and only when he 
is completely happy with them should he be allowed to prac- 
tice entering and lifting a pallet. At this stage the pallet 
should be omitted for it will take the pupil some time to 
learn how to drive into the orifices provided. 

9. Finally, the trainee is taught to move up and down gradients, 
and it should be impressed upon him that when the truck is 
in a laden condition he should always descend the ramp in 
reverse. 


Once the pupil has learned to master the controls referred to 
previously he can then gradually have the appropriate operations 
speeded up until such time as he is so familiar with the machine 
that he can be safely entrusted with a load. When he has reached 
a stage when he can operate instinctively then he can move on 
to the use of any special attachments which may be required in 
addition to the standard forks. It is felt that a probationary 
period of up to 14 days should be required to determine whether 
the man can qualify as an authorised truck driver. 


Industrial Truck Maintenance 


The subject of the paper presented by Mr. A. R. E. Arnot, 
B.Sc. (Eng.) Hons., A.M.I.E.E., was “ Preventive Maintenance,” 
and dealt with the maintenance of modern industrial trucks. Mr. 
Arnot took as his theme the inevitable feature of engineering 
that the best mechanism requires the most careful maintenance. 
He then outlined four causes of things which can go wrong with 
the type of mechanisms which all manufacturers must use in 
industrial trucks. 

First, comes lack of lubrication; this causes wear on bearings, 
gears, pistons, etc., which may be damaged beyond repair, and 
this is the most immediate and obvious result. Not so obvious, 
but definitely related, are stiff controls, leading to bad manoeuv- 
ring and load placing, jerky action, and physical danger, while 
friction loss runs down batteries and shortens their life, or uses 
more petrol or diesel fuel. 

Second, brakes. An operator who consents to drive a machine 
on which the brakes are not in proper order is a menace to his 
fellow-workers and a heavy insurance burden to his employers. 

Third, comes general condition; tightness of screws; checking 
for leaks; cable insulators; cleanliness generally, but especially 
on rollers, chains and jack rams; tyre pressures which must be 
right to prevent wear, reduce fuel consumption, and ensure lateral 
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Convent ion—continued 


stability; radiator water; and free operation of all wheels and 
controls. 

Fourth comes the battery «if an electric vehicle; this is an in- 
animate piece of material which likes nothing better than to be 
left alone, but the atmosphere takes its water, corrosion hovers 
around its ccnnectors, the motor takes out whatever it wants 
and the charger tries hard to put back what it should. A little 
extra help is all the battery needs to ensure that it is clean and 
Vaselined, topped up with distilled water, and regularly and cor- 
rectly charged. 

Mr. Arnot then proceeded to offer six suggestions as to what 
a truck user should do:— 

First, ask the vehicle manufacturer for a list of suggested pre- 
ventive maintenance checks, and the recommended check periods. 

Second, allccate a skilled and steady mechanic to be respon- 
sible for these checks, and send him to the manufacturer for a 
maintenance instruction course if this is available. 

Third, obtain from the manufacturer, or prepare a log sheet 
covering all the necessary checks in such a way that they can be 
initialled as each one is carried out, and ensure that it is regularly 
and accurately used. The complete monthly inspection, adjust- 
ment and lubrication of a regularly maintained electric fork truck, 
excluding replacement of any parts, is of the order of two hours. 

Fourth, obtain from the manufacturer a recommended list of 
spares for the vehicles used, and do not hesitate to carry them 
in stock. 

Fifth, never use a spare part or make an alteration which is 
not approved by the manufacturer. 

Sixth, look for special hazards due to your conditions of work 
which may make extra checks necessary, and enter them on the 
standard log sheet as they arise. You may find effects due to 
abrasive dust, acid or alkali pools on the floor, corrosive atmos- 
phere, intense vibration, rough surfaces, ramps, continual circular 
travel in one direction, high or low temperature, continual over- 
loading, or the like. 








Book Review 


* Breakers and Beach Eresion.” Report of the Technical Research 
Institute, Tokio, Japan. 160 pp. of which 27 pp. are diagrams 
and photographs. Published by The Unyu Gijutsu Kenkyujo. 
Tokio. 


The No. | Report of this Institution by Tokuichi Hamada is a 
brilliant exposition of higher mathematics and meticulous reduced 
model experiments. It is written in passable English which, 
although it has not the quality of precise definition, is sufficiently 
balanced to sustain his arguments. In the opening chapters he 
follows the usual procedure of examining the classical and current 
theories of progressive waves rather lengthily, drawing consider- 
ably upon the American school of (post war) thought. In the 
remaining chapters he describes the model experiments he carried 
out under the sponsorship of the Ministries of Transportation and 
Civil Engineering Construction. 

The latter are by far the most interesting although nothing new 
is developed, excepting perhaps the :nethod of approach and an 
ingenuous summation of the results. There appears to be some 
ad hoc striving to obtain quantitative agreement between the 
factors of a theoretical wave system and the model results rather 
than to summarise the data from some new angle other than the 
conventional. Like many other experimenters in this field Hamada 
tries to find excuses for the model results when they show diffe- 
rences to computations. He, in fact, somewhat naively suggests 
that the calculated solutions for wave steepness at break are gene- 
rally higher than those obtained in the model; he therefore decided 
to adopt throughout his experiments the semi-empirical relation 
ship more generally accepted, of 

H/L coth 2*S=0.142. 

On the whole, the report is a good example of a careful an 
learned study of shallow water waves and breakers, which wouk 
be of more practical value if the author’s analysis had been les 
constrained by recent American theories. 
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The Useful Life of Steel Sheet Piling 


New Methods of Estimation* 





By PAUL LEIMDORFER, M.A.S.C.E. 
Head, Division of Quays and Docks, The Harbour Board of Stockholm. 





i. Introduction. 

In spite of the considerable progress that 
has been made in combating corrosion, the 
problem is still topical. At the present 
time protection is obtained by one of three 
main methods, i.e. (a) by coating the metal 
surface with a coal tar compound or covering 
it with concrete (see Leimdoérfer, Bulletin 
No. 36, P.I.A.N.C.), (b) by employing 
corrosion-resistant steel, or (c) by employing 
cathodic protection which involves either 
the use of sacrificial anodes consisting of 
strips of magnesium connected to the steel 
to be protected, or the use of non-sacrificial 
anodes of graphite with a source of direct 
current. 

The first two methods are rather old and 
well-established. Cathodic protection is a 
comparatively recent innovation and will 
undoubtedly be developed. It suffers from 
the disadvantage, however, that protection 
is not obtained above M.W. level just where 
the attack is most severe. Consequently the 
precise life to be expected from a steel 
structure requires the most careful considera- 
tion. 

During the last three decades about 11,000 
ft. of steel sheet piling walls have been 
constructed in the area of the port of 
Stockholm, which represents about 20 per 
cent of the total quay length. In fact, 
during the last ten years, steel sheet piling 
has been the type of construction most 
commonly employed in Stockholm (see 
Leimdorfer, Bulletin No. 35 of the P.I.A.N.C.). 
Apart from deep-arch piling, flat sheet piling 
has become widely employed in many modern 
designs for cellular cofferdams for quays and 
piers, particularly in greater depths of water 
(see Leimdérfer “‘The Dock & Harbour 
Authority,’” August-September, 1952,) 

However, since experience with steel sheet 
piling, in general, extends back only a few 








* An abridged version of a paper presented 








decades there is comparatively little informa- 
tion regarding its effective life, and any 
occasion is to be welcomed that enables 
elucidation of the problem. 


2. Material Investigated. 


Owing to the abnormally severe corrosion 
experienced with a series of bolts and screws 
in a wooden platform quay belonging to the 
Stockholm City Gas Works, an investigation 
was initiated into the present state and 
anticipated life of an adjacent wall of steel 
sheet piling which had been carried out 
backfilled with gravel. The structure was 
erected in 1937, and consists of German 
Larssen piling of section IV new. According 
to catalogue this section has a modulus of 
2,200 cm?/metre (40.6 in?/ft.) and the area is 
given as 236 cm? (36.5 in.*) corresponding to 
a weight of 185 Kg/m? (37-6 lb/ft?) of wall 
with web and leg thickness of 14.8 mm. 
(0.58 in.) and 10 mm. (0.39 in.) respectively. 
The bill of loading indicated an_ initial 
average weight of 73.648 kg per metre of pile 
length (49.49 Ib./ft.), which reduced by 
0.12 kg per metre (0.081 lb./ft.) for the tar 
coating thus gave an actual average weight 
of steel of 73.528 kg. per metre (49.409 lb./ft.), 
whereas the catalogue value is stated as 
74.00 kg./metre (49.73 lb./ft.). Thus the 
difference between the actual and catalogue 
values was 0.64 per cent. Tensile tests 
showed an ultimate strength and yield point 
of 5.370 and 3.790 kg./cm.? (34 and 24 
tons/in.*) respectively. The elongation of 
an 8-in. length was found to be 21.3 per cent. 
Chemical analysis of the steel, which was of 
“ Resista’’ quality, gave the following 
results: Carbon 0.12-0.15 per cent: 
Phosphorus 0.056—0.064 per cent: Sulphur 
0.027-0.029 per cent: Silicon 0.43-0.45 per 
cent : Chromium 0.42-0.52 per cent : Copper 
0.4-0.05 per cent: Nickel 0.07 per cent and 
Manganese 0.74—0.76 per cent. These values 
were found with specimens obtained from a 
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The salt content of the water was 0.215 per 
cent, 0.182 per cent and 0.265 per cent at the 
surface, at a depth of two metres (6.5 ft.) and 
at the bottom respectively. 


3. Testing Procedure. 


To obtain a fair idea of the rate of corrosion 
samples about 120 mm. x 180 mm. 
(5 in. x 7 in.) were cut out from the existing 
piles at different levels (Fig. 1). The holes 
were subsequently covered by plates screwed 
to the piles (Fig. 2). The rate of corrosion 
was then determined, after careful removal 
of the surface film of rust, by comparing the 
weight with the original average weight 
referred to in (2.) above, assuming a density 
of 7.850 kg./m* (490 Ib./cu. ft). It was 
noted that the reduction in thickness was 
solely due to corrosion of the sea-side suface 
of the piling since the rear of it showed no 
significant corrosion. This can be ascribed 
to the siliceous nature of the gravel back- 
filling which, as a rule, forms a thin initial 
rust film on the metal surface that protects 
it against further attack. Fig. 3 illustrates 
the corrosion of the inner and outer troughs 
of the piling that has occurred within a 
period of 13.5 years. 


4. Calculation of Length of Life. 


Fig. 3 shows that maximum corrosion had 
taken place mainly at points I and V, which 
corresponds to the points where the maximum 
shearing stresses and maximum _ bending 
moments occur. The assumptions to be 
made in the calculations of longevity are as 
follows : 

(a) The angle of friction above and 
below M.W. level is 33° and 30 
respectively. 

(b) The surcharge is 
(460 Ib./ft.?). 

(c) The effect of axial forces is small and 
was therefore neglected. 

(d) To compensate for the additional 
pressure caused by a rapidly falling 
sea level which cannot be followed by 
the water level within the backfilling 
an occasional level difference of 16” 
(40 cm.) was assumed. 

(e) The incidence of corrosion was linear 
with time from the very beginning 
and will continue to be so with time. 

(f) The rate of corrosion on the legs is 


2.250 kg/m? 
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Fig. 1. 
Cross-section of Wall. 


Fig. 3. 


Corrosion of the Piling after 134 years. 


Fig. 4a. 
Dimensions of German Larssen 
Piling Section IV new. 
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The Useful Life of Steel Sheet Piling—continued 


(g) Corrosion of the rear of the piling and 
abrasion are to be ignored. 

In the following computations the symbols 
will be defined where they are introduced, in 
the text or by the illustrating figures. 

I. Bending moments. 


According to equation (3 a) in a previous 
paper (Leimdorfer: ‘‘Some Views on the 
Selection of Steel Sheet Piling,” XVIIth 
International Congress of Navigation, Lisbon, 
1949, and “‘ The Dock & Harbour Authority,”’ 
London, April 1950) the useful life of a piling 
is given by the following equation : 

00 -m-: i Kk 











L = 
c 
RK. x? 
where m 
a 
: b 
f = 
a'e-+ 0.167°h°H 
R, = the section modulus of the 
piling given in the catalogue 
R, the actual section modulus 
a R. 
R,. 


In the present case ry was taken to be 0.9 


M = bending moment 

R, = the section modulus necessary 
for the maximum __ bending 
moment to be taken up 

W = the unit weight of the section ; 


R, called the utilization rate 
~ We of the piling. 
The permissible stress of the steel is here 
taken to be 2.100 kg./cm.? (13.4 tons/in.?). 
‘the reduced but still permissible 
_ __ ‘factor of safety 
ae original factor of safety 
which it is suggested should be substituted by: 
yield point of the steel 
ultimate strength of the steel 
corresponding in this case to about 0.7 
c = rate of corrosion per 100 years 
(obtained by linear extrapolation) 
The significance of the other symbols is 
shown in Fig. 4. 








Furthermore y fold useful life 
(called duration 
constant of the 


section) when 


c = lcm. (0.4 in.) 
and K, = R, =K,, 


which ratio gives an 


> W idea of piling econo- 

mics with considera- 

tion of the longevity. 

Finally, L, (1 s) . ¥ indicating the 


L, giving piling 
W economics of 

a section ata 
1 cm (0.4”) when 


specific longevity and D, 


given value of s and c 
R,=R,=R.,. 

Table 1 gives data regarding certain sheet 
piling sections* and indicates the equivalent 
web thickness of Z-piling as well as the L, 
and D, values for s=2/3. 

The effective life L is a function of f and m. 





the 


accompanied 


- The Table which 


P.I.A.N.C. paper included a number of other 
proprietary sections. 
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118 442 56 iT St 27.3) 3,38 o.3 18.5 6,5 0,29 2,11 
1C 2.9 3.7 14.5 10.41 43.3) 4.15 0.25] 0.25] 0.25 | 22 1.5 0.20 
156 499 71 26,31 34,3) 2,88 0,64] 0,64] 0,64 0,31 2,20 
1 GB | 7.8 20.0 18.5 13.7] 15.61 3.4 0.32] 0.32] 9.23 | 24 1.3 0.42 
419 2724 90 34,8} 40 6.10 0,8 0,8 0,6 0,27 4,66 
1U 9.1 £34 21.7 3.7) 25.8) 2.4 0.37] 0.37] 0.37 | 28 2.5 0.42 
489 3179 106 34,8] 40 6,93 0,95} 0,95] 0,95 0,26 4,61 
2 15.8 | 62.5 25.0 1e.7 1 S.8] 3.7 0.41] 0.41] 0.31] 31 1.2 0. 63 
850 8500 122 32,2] 49 9,48 1,05; 1,05) 0,8 0,25 6,97 
3 25,3 | 323.5) 3.7 $2.2] 15.8) 4,7 0.55 | 9.55] 0.35] 41 1.3 0.80 
1360 | 16796] 155 31,0] 40 11,65] 1,4 1,4 0,9 0,26 8,77 
H., Ougrée Ransome }+ sections. 
1 3.8 5.6 22.9 7.1 14.31 1.7 0.31 | 0.71} 0.31 | 30 1.3 0.17 
207 767 112 18,1] 36,2] 4,36 | 0,8 1,81] 0,8 0,27 1,85 
2 5.7 9.8 26.1 7.0 14.3] 2.0 0.37] 0:70] 0.37 | 39 £.5 0.22 
307 1338 127 17,8 | 36,2] 4.99 | 0,95] 1,78] 0,95 0,31 2,42 
3 6.7 10.6 27.7 6.8 34.3) 1.7 0.50] 0.68] 0.31 | 52 1.9 0.24 
359 1448 135 17,4] 36,2] 4, 36 1,27} 1,74] &8 0,39 2,65 
J. Fropingham Z - sections, 
1A 10.1 | 29.0 18.3 13.3 | 15.8] 2.7 0.27 | 0.38} 0.27 | 28 1.5 0.83 
545 3963 | 89 33,8 | 40 6,82 0,69} 0,98] 0,69 0,31 6,12 
2 18.4 | 67.5 24.2 55.5 | 15.8] 3.4 0.32] 0.47] 0.32] 35 2.5 0.76 
996 9212 118 39,4} 40 8,65 0,81; 1,21) 0,81 0,30 8,44 
3 26.4 | 118.9 | 31.6 15.5 | 15.8] 4.2 0.42] 0.54] 0.42 | 39 1.2 0.84 
1420 | 16230 | 154 39,3 | 40 10,77] 1,07] 1,37] 1,07 0,25 9,22 
K. Amprican| Z - sedtions. 
MZ -32/ 38.3 | 220.8 | 32.0 18.2] 21 $5.5 0.5 0.65} 0.37 | 48 1.5 1.20 
2060 | 30045 | 156 46,4 | 53,3] 13,95] 1,27] 1,65] 0,95 0,31 13,21 
MZ -38/ 46.8 | 282.5 | 38.0 18 18 5.7 0.5 0.64 | 0.37 | 49 1.3 1.23 
2520 | 38430 | 185 45,7 | 45,7| 14,60] 1,27) 1,63] 0,95 0,27 13,62 
MZ-22/19.0 | 91.3 22.0 13.9 | 22 4.5 0.37 | 6.57 | 0.37 | 37 1.7 0.86 
1020 | 12417 | 107 35,3 | 55,8] 11,42] 0,95 | 1,44] 0,95 0,35 9,54 
MZ-27/ 30.2 | 184.2 | 27.0 13.8 | 18 5.7 6.37 | 6.57 | 0.37 | 39 1.4 1.32 
1630 | 25050 | 132 35,0 | 45,7] 14,30] 0,95] 1,44] 0,95 0,29 412, 35 
Table 1. Data relating to certain Sheet Piling Sections. 


It will be noted from the expression for f that 
a reduction in e increases the useful life, and 
that vice versa an increase in e shortens it. 
Consequently, if the wall is divided into 
outer and inner piles, corrosion of the outer 


trough causing a decrease in e reduces the 
life less than corrosion of the inner trougl 
which entails an increase of e, a fact whicl 
influences the results of the calculations. 
The term m is a function of the bending 
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The l seful Life of Steel Sheet Piling—continued 
45ast/m &10.¢ kip/ft) 
. ny +00 . $0, 17 years c | Deflection Tschebotarioff 
Bending wi ; ———i4 7 Mw ! Sc MH by Sec inner outer Mp My Rip Rit f method method 
moment H : Q = tion trough | trough |, ft 3 T we eee oe 
d { : 2 { 7, kip - Vs in/,, inner outer inner | outer inner | outer 
L Shears anch inch tm/ cm’) | | 
‘ J cm cm m m pile | pile pile pile’ pile | pile 
‘ f Vv v ) , 
2,5¢m/m Pa 0.496 | 0.3 ‘ ° . } 
(a4 wp tree} Pie ler ken feo | <~40 yeors 1 21] 1015.2 1 465 12-0 1 9 ooosss9 | 0. 0006154 0,824] 79.7 | 136.9] 0.865] 83.7 | 143.7 
é fh 1,259 | 0,815 | 5,0 |2,3. | 238 | 109 
\ ‘ \ pn} ) | 
‘ é Q \ m| 4 0.291 | 0.349 | 40. . Bi y 
; . u 9 2/29.1 | 15.9 / 11.6} 4 gooseas | 0.0006188 | 0.626 | 104.8 | 95.9 | 0.702 | 117.5 | 107.5 
4 ~53(- tr — ™ 0,741 0,888 | 18,1/13,1 | 862 | 624 
ee a) Outer pile (b) Inner’ pile 0.234 | 0.291 | 64.4/46.3 | 25.7 | 18.4 
F F; Useti I0 5 : ‘ : 0.0005677 | 0.0006124 | 0.460 | 97 83 0 2 0 
Te ae a7 U i , : .0 -8 ]0.585 | 123.8 | 106.5 
9.5. Moments and she ig. 7 Useful lives 0,593 0,740 | 29,0/20,8 | 1381 | 991 | 
Calculation according to Deflection Method. 0.116 | 0.20 
S Iv ; 204 | 91. 1/64.3 | 36.4 125.71 4 ooos738 | @0006023 } 0.274] 116.9 | 69.9 0.460 | 196.3 | 117.5 
0,296 | 0.519 | 41,3/29,0 | 1967 | 1381 
fst (81 kip/ft) } 
¢ 200 1, a — 0.32 0.3 ‘ . 
Benc i - me AW. Smee NW v ' sid 95. 7/62.2 aree aere™ 0.0005629 | 0.0006188 | 0.260 | 39.5 39.9 0.476 172.3 | 73.0 
as H ‘ . ie 0,815 | 0,888 | 42,2/28,0 | 2009 | 1333 
- 4 ’ 0 4 
i. Shears \ 0.234 0. ° ° 
‘ VI 262 87.0/54.8 34.5 ) 21.7 0.0005677 0,0006087 | 0. 306 | 64.5 61.3 0.527 | 111.0 | 105.8 
7 J y \ 0,593 | 0,667 | 39,2/24,6 | 1867 | 1171 
— | 
V+ <€ Z2yeors V4 <Syears 
€ 72 years 3 yea . 0.380 | 0. 4/39. J . 
n \ ¢ vo 234 72.4)39.1 28.6 | 15.5 0.0005599 0,0006056 | 0.406 | 51.9 91.2 ).633 180.9 142.2 
‘ ? 0,963 | 0,593 | 32,6/17,6 | 1552 | 838 } 
uw » uw é. | 
= . 0.116 | 0.204 | 31.1]0.0 .3 }0.0 
-§3627) oy w = vill 12 0.0005738 | 0.0006023 | 0.688 | 293.2 | 175.7 | 0.900 | 383.8 | 229.9 
(¢) Outer pile iid sailee silt 0,296 | 0,519 | 14,0/0,0 | 667 |0,0 
Fia.6. Moments and shears Fig.8. Usefu ves Mp and Rp according to the deflection method. : 
. a ne a I Rat SSCRPE NRE IUTE meThed, Table 2 Terms of the equation for L and 
Calculation according to Tschebotarioff’s 
Method effective life of piles in relation to Bending 
. . Moments 
moments, which are computed alternatively, 
i G Deflection Techebotarioff 
1.e. ; ; -_ Sec- inner | outer Tp tT Alp Aur f. ee method 
(a) by considering the anticipated deflec- tion = 3 L. 
” . xs trough | trough 2 a 7—j * EE 
tion ol the piling and hence ——_+—_—_—_—_j kip/ft in’ /ft inner outer inner | outer j inser | outer 
a tee geen ° . : inch inch | 
dete rmining the zero-point of the a am Liles cal tes abe pile gite loite [rite | pite 
bending moments (i.e. in conformity | | 
: ; 2 ? T 
with Coulomb’s original theory) or 0.496 lo 3 - : | 
pl : I . +321 | 13.6 | 17.41 0.68 | 0.871 4 oosas | 0.00652 | 0.953] 97.9 | 179.4] 0.9441 96.8 | 177.9 
(b) by the so-called Princeton method 1,259 | 0,815 | 20,3 | 25.9] 14,5 | 18,5 
developed by Professor G.  P. 0.291 | 0.34 
= I Pa a PR ul 7291 | 0,349 | 11.4 | 13.9] 0.57 | 0.691 9 ooss2 | 0.00661 | 0.960] 168.7 | 168.3 | 0.955 | 169.0 | 167.5 
I'schebotarioff of the Princeton Univer- 0,741 | 0,888 | 16,9 | 20,7] 12,1 | 14,8 
: é A 
S r ¢ > basis “xtensive large- | 
ws wage S . Tech ‘it ares ul 0.234 | 0.291 | 8.7 | 10.4] 0.44 | 0.52 0.00568 | 0.00653 | 1.010} 228.0 | 205.0 | 0. 964 | 217.5 | 200.8 
ots aia Cae ae et oni ; ° ° . ° ° . . 0. 
scale tests (See I'schebotarioftt : 0,593 | 0,740 | 13,0 | 15,.5]9,3 | ana 
XVIIth International Navig. Congress, | 
































Lisbon, 1949, where further references 








are also given). Tp and Aap according to the deflection method, Table 3 Life of Piling in relation to Shear 
=: c : . oa ee a eS i ' Stresses 
Figs 5 and 6 give results elaborated from tT 7" Agr Soe Se 

the assumptions made under (a) and (b) im a ; 

respectively. I = total shear per unit of wall it may be assumed that p=0 which points 
According to Tschebotarioff the  co- length out again that the inner piles are more 

efficient of active earth pressure for backfilled A, actual section area including exposed to failure than the outer ones. 

wall and clean sand K is given by the rolling tolerance To a reasonable degree of precision the 

: S . A -atal veeutll ae —— 
equation : Aue catalogued section area general equation for the area of a piling then 
: g ve A, necessary section area. (IN pecomes, in general, 
K =(1 od ) 0.33 t this instance, the permissible d,:a+d, (H+p)+ F 
. . . . “e. 2 
, . u stress applied for R,, is A 
where g=distance between the tie rod and nit stress applied R, is b 
<< iio anaeg reduced by one-third to 1.400 - 
the filling surface and jon? 09 tnalia® te AA d, ‘ a+d, (H+p) 
. g./C ." " ons ." ( ¢ = 
|=distance between the bottom level and 5 -) and ‘ b 
he filiew sariece (ix.. 1h compensate for the additional : 
— = — nce | 6 . = strains to which the anchors ow i Ad, d,=d 
In calculating the bending moments ?¢’ and are subjected) a ae b 

'! ave tak 5 2c ively : . ' one opvtains At d 

’" are taken to be 3.5 and 0.9 respectively, AA = that fraction of the section area a+H-+p 

which results in a coefficient of active earth that can be lost by corrosion AA . f£=m, - A, * f, 

] K_027 without failure occurring. all m. =100 d_ 100 ie 
A=V.4/ F = the area corresponding to the “” ' eee , _o 
Jn the basis of the above values, Table 2 inner part of <a ihaor of the 7 

shows the different terms of the equation for interlock (often called “finger’’) =—— m, 

L as well as the effective life of the outer and that can be regarded as being o, 4 — f 

; \— : = ats H “8 n the assumption oO 

imer piles with consideration to bending scted fr nell 

I 2 a See also Figs. 7 and 8 S protected from a aang A,=A,=A, and c=1 cm. (0.4 in.) 
ments (See also Figs. 7 and 8). L, = the useful life of the piling, , ' : Bb 

. i eee fold useful life of the 
(I. Shear stresses. computed from the shear Ys =r 3: peepee a 
rj svelope ner etrnenes 1 s piling in relation to the 
By analogy with the formulae developed shear stresses. lt ieeaaian 
“ . . . Ss as ‘ as . _ » 
ove, similar equations can be deduced . ie «i b 
ating the life of the piling to the shear Then m, = ——j—‘f, em [he computation of the shear stresses can 
s. A, a; ti+p be carried out in two ways according to the 


esses. The symbols used in section 4.1. 
e applicable, as are those used in Fig. 4. 
lditional symbols are introduced, however, For Z-piling, in general, and for the outer de 
follows: (See Fig. 4a). - trough of Larssen sections and similar designs the Tschebotarioff method. 


a +, = O° £ * A manner adopted with the bending moments, 
i.e. (a) by the deflection method and (b) by 
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The Useful Life of Steel Sheet Piling—continued 


The shears computed in accordance with 
(a) were multiplied with a factor N, to 
compensate for the additional strains to 
which the anchors are subjected. N, was 
chosen to be 1.35. 

According to Professor Tschebotarioft’s 
findings one obtains the actual anchor pull 
by multiplying the computed value—found 
on the basis of the load diagram by using the 
active earth pressure coefficient of A=0.27 
as mentioned before—with a factor N as 





follows :— 
: 1 ts 
N= where the signi- 
\ 8 ,, ficance of g and / 
ve t’- I) U' were defined before 
When choosing ?¢/=3.5 and ?t’’=0.5 as 


recommended by Tschebotarioft one obtains 
N=2.18 

which was applied for the calculation of the 

shears according to the Tschebotarioff 

method. 

Table 3 illustrates the method of computa- 
tion of the useful life L, of the piling in 
relation to shear stresses. As these are only 
of importance in the upper part of the piling 
they have only been calculated for three 
levels, ie. at points 1, Il and III. Figs. 7 and 
8 give the results graphically. 


5. Conclusions. 

Figs. 7 and 8 show that below M.W. level 
the life of the piling is governed by the 
bending moments. The useful life in the 
case investigated—and on the assumptions 
made—will thus be about 40 and 72 years 


calculated on the basis of the Coulomb 
theory and the Tschebotarioff findings 
respectively and giving an average life of 
55 years. In view of the uncertainty of the 
assumptions made and of the lack of 
experience this result can be considered, at 
any rate, as giving a general solution of the 
problem. It will be noted that the aforesaid 
longevity of the piling is considerably lower 
than that predicted by the piling manu- 
facturers. It invites thus the greatest 
caution when designing a steel sheet piling 
wall and estimating the relative economics 
given by the annual costs, i.e. the instalments 
on the invested capital plus the compound 
interest on them to be expected. 


In the neighbourhood of M.W. level the 
effective life of the piling may become a 
function of the shear stresses operating on the 
inner piles. However, in the case discussed 
a total life of about 98 years is indicated, 
whereas the bending moments grant only 
80 years. 

It follows that, in general, failure will 
occur as a consequence of the effects of the 
bending moments, assuming, however that 
the modulus of the piling is constant. In the 
construction of a wall consisting of piles with 
a complex section (as, for example, amongst 
others, those manufactured by the Rombas 
concern in France comprising two or three 
Larssen sections joined together by riveting 
or welding and giving thus a variable modulus 
designed to enable savings to be made and, 
simultaneously, to meet the requirements of 
variable bending moments) there will be a 





zone of weakness round the M.W. leve 
which, in turn, will decrease the life of the 
wall at this level. In this case the shea 
stress will become the major factor governing 
the life of the piling. In the construction o 
the Stockholm City Gas Works describex 
above, the Larssen Section II new, with ; 
weight of 122 kg./m? (about 24 Ib./ft.? 
would give a satisfactory performance a 
water level and represent the basic unit o 
the compound and variable section. However 
the useful life, in this case governed by the 
shear stresses, would hardly be more thai 
60 per cent of that of the Larssen IV new 
section and would thus amount to abou 
58 years. 

The results quoted above have been 
obtained on the basis of the assumptions 
which were pointed out in the beginning o 
Section 4 and, especially, anticipating that 
the incidence of corrosion is linear with time. 
This permitted the derivation of equations oi 
general validity. The problem presented by 
a non-linear progress of corrosion will bé 
discussed in a separate paper. 
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Hangar Doors for Airport 
An interesting Example of Aluminium Alloy construction 


(Specially Contributed) 


At London Airport, the erection and installation of the first of 





four pairs of “ Templex”” Aluminium Alloy Hangar Doqrs were 
recently completed. These doors—of exceptionally large dimen- 
sions—are for the hangars which form part of the British Overseas 
Airways Corporation headquarters, and are an example of the use 
of light alloys for such purposes, together with a special form of 
power operated opening gear. 

The doors are electrically operated and are designed for both 
folding and sliding. Each door opening is 46-ft. high and 300-ft. 
long; the doors are in two halves, sliding back from the centre. 
When fully opened, each half door folds into a recess at the side 
of the door opening giving unimpeded access over the whole length 
of the building. 

Other than the mild steel top and bottom runners, draught ex- 
cluding flaps, fittings, etc.. the doors are made entirely of 
aluminium alloy. The total tonnage of aluminium which will be 
used in the four pairs of doors amounts to 195 tons. 

The fabrication of the doors, in which the leaves are hinged to 
one another in pairs, each pair of leaves in turn being hinged to 
adjacent pillars by which they are carried, call for a complete shop 
layout and a rather different approach than that normally asso- 
ciated with an aluminium structure. 

Each leaf and pillar carry five sets of pintle hinges in their 
length, and whilst a small degree of adjustment was available in 
the vertical position, it was imperative that true alignment be 
maintained between pillar and leaf in order to erect the doors 
and for them to function correctly. 

The doors are actuated across the door opening when being 








View of Door from inside Hangar showing the folding leaves and 
method of closing. 


opened or closed through the agency of flexible wire rope cables 
arranged rspectively across the door head and in the hollow track 
across the bottom of the door opening. These cables are taken 
round suitably arranged guide pulleys vertically through the in- 
terior of the end mullions where turns are taken respectively round 
the flanges of a pair of driving pulleys driven through suitable 
transmission gear from the power unit. 
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Hangar Doors for Airport—continued 


Rotation of the driving pulleys actuates each half door across the 
loor opening by direct haulage on the cables at top and bottom 
f the door, in one direction or the other according to the direction 
f rotation of the driving pulleys. 

The cable over the doorhead is supported on rollers carried on 
the upper extremities of the pillars. When the doors are opened 
wide, the otherwise unsupported length of cable between the mul- 
lions is carried on special brackets to prevent it sagging down over 
the door opening. These latter are of turnstile type, the rotatable 
arms allowing the pillars to pass freely in either direction when 
the door is opened or closed. 

The doors can be opened at the rate of 100-ft. per minute. 

A number of interesting innovations have been introduced in 
the design of the mechanical and electrical operating gear. For 
example, the pair of driving pulleys are driven through what is 
in effect a type of differential gear. This allows the full driving 
torque to be applied to each pulley of the pair even although these 
are rotating at a slightly differing speed. This refinement pre- 
vents stretching of the cables which may so easily occur with fixed 
pulleys. 

The whole of the electrical gear, power unit, accessories and 
wiring, is of fully flameproof pattern. The flameproof electricity 
supply cables are carried across the upper ends of the pillars to the 
power mullions and thence down through their interior to the 
power units at the lower end. As the door moves across the track, 
in Opening or closing, a considerable amount of slack must be 


drawn in or paid out, which is effected in a simple manner. 

The power and transmission unit comprises motor, speed re- 
ducing gear, electro magnetic brake, centrifugal clutch limiting 
the torque output from the motor and differential driving pulleys. 
Emergency hand operation is provided for in case of failure of 
the power supply. 

Head Wrightson Aluminium were nominated by the Air Minis- 
try as sub-contractors to W. & C. French Limited, the Main Con- 
tractors for the Hangars, to undertake the construction and erec- 
tion of these four pairs of doors. The doors were designed 
specifically for the four reinforced concrete maintenance hangars 
being built by the Ministry of Transport and Civil Aviation to the 
design cf Sir Owen Williams and Partners. 

Patents have been granted covering many of the innovations 
embodied in the design and the designer of these “ Templex Fold- 
ing and Sliding Doors ” is J. E. Temple, Whit. Sch. D.L.C. 

The important application of the doors described is for covering 
very large clear door openings which of course are an essential 
in the case of aircraft hangars. The materials used and the 
systems of construction and operation employed could be applied 
however, to doors of smaller dimensions as, for example, transit 
shed doors where large unobstructed openings are desirable in 
most dock undertakings. Likewise for such dock installations as 
the garages and workshops for the mobile cargo-handling 
appliances employed, and for the locomotive running sheds, simi- 
lar doors would probably be of benefit. 


Mooring Buoys 





Description of Two Modern Flat Topped Types 


(Specially Contributed) 


To provide facilities for mooring ships not 
only alongside of the quays but also in the 
harbour basins themselves, dolphins or 
mooring buoys may be employed. If there 
is no variation of tide or a relatively moder- 
ate one, mooring buoys are the most attrac- 
tive due to their comparatively low cost. 

The hawsers being secured to two or more 
buoys, the ship is assured of a safe position 
and ready to be worked by elevators or float- 
ing cranes and lighters. 

The employment of buoys helps not only 
to properly locate the right position the ship 
has to occupy, but also to attain it rapidly, 
thus avoiding the time-wasting lowering and 
heaving of anchors. 

Mooring buoys exhibit a considerable 
diversity in design, the four most important 
types are the pear-shaped and peg-topped ; 
the barrel or cylindrical; the drum or cheese; 
and the spherical. The flat-topped buoy is 
convenient in the case of heavy moorings, 
as it affords ample standing room for the 
men who are engaged in making fast the 
hawsers or cables. 

The following are descriptions of two flat- 
topped buoys of the drum type that have 
been developed with the object of providing 
easy and safe facilities for securing and 
m°king fast heavy hawsers. 


Toe Lambert-Garland Buoy. 
[wenty-five years ago the Administrative 


al thority of the Port of Hong Kong assumed 
cc atrol of a number of ocean moorings which 
h d previously been owned by individual 
©) ‘pping companies trading regularly with 
tl Colony. In a port of this size—one of | 
tl largest and busiest in the world—the 


authority found itself the owner of an odd 
selection of buoys: cylindrical, peg-topped, 
and pear-shaped with rounded tops. 

With such varied mooring equipment, it 
is understandable that ship-masters com- 
plained of difficulties and delays when secur- 
ing or casting off, particularly in the heavy 
weather of Hong Kong, notorious for its 
typhoons. 

Accidents to men working on these buoys 
during mooring operations emphasised the 
need for a new type of buoy: standardised, 
if possible, with stability of platform the 
paramount requirement. In view of this 
the authorities decided to carry out an in- 
vestigation into the merit of every type of 
known buoy. As a first step, those used 
by the Chinese Maritime Customs (at that 
time probably the largest users of mooring 
buoys in the world) were examined, but 
these offered no improvement on the types 
in use in Hong Kong. 

Two of the harbour department officers 
undertook the investigation, assisted by 
highly qualified and experienced master 
mariners whe proffered their professions] 
advice. Three basic requirements had to be 
met: 

(1) Any new buoy should be large enough 
to carry a maximum of ten fathoms 
of 3}-in. stud link cable with the 
swivel and have a freeboard of 2-ft. 
Q-in. ; 

(2) It should give every possible facility 
enable mooring personnel handling 
the heavier ship moorings to carry 
out their work efficiently and quickly 
with due regard to their physical 
safety; 











Fig. 1. A view of the Lambert-Garland Buoy 
with double ‘‘ head and stern "’ type of 
assembly, and showing clearly the firm 
seating and freedom of movement of the 


hemispherical ball supporting the pendant. 


(3) Costs must be kept at a reasonable 

level. 

New designs were produced; experiments 
and practical trials were carried out. From 
them all was selected an entirely new de- 
sign—now known as the Lambert-Garland 
Patent Ship Mooring Buoy. Theoretically, 
this design met the three basic requirements 
and also offered a nett reduction in initial 
cost. 

An experimental buoy, built in 1937, was 
laid down at a typhoon mooring and sub- 
jected to a year’s service. All shipmasters 
who used the new buoy were asked their 
opinion of its effiicency in operation. At 
the end of the year no complaints had been 
voiced and the authority adopted the de- 
sign as standard for the port. A policy of 
gradual replacement was instituted which, 
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Fig. 2. Lambert-Garland Buoys lying in Taikoo 

Akyab and 
apart from delays during the wartime occu- 
pation of the Colony by tne Japanese, re- 
mains in force today. 

The initial stability factor which has 
played a major part in the success of the 
design, provides a steady plattorm upon 
whicn the men work when engaged in the 
heavy manual operation of making fast a 
vessel. With confidence in their physical 
safety inspired by such a relatively stable 
working space and being sufficiently clear 
of the water to avoid being soaked, the men 
are able to carry out the job quickly and 
comparatively easily. 

Owing to the initial stability factor of this 
design of buoy since the application of the 
load from a ship’s cable is relatively close 
to the pendant load point, the usual degree 
of inclination experienced, with a ship pull- 
ing heavily on the buoy, is considerably 
reduced. 

The conical frustums, which replace the 
tubular hawse pipe in the normal buoy de- 
sign, perform several functions. 

Firstly, the immersed frustum gives con- 
siderable freedom to the mooring pendant 
and eliminates the ‘“‘ mp ’”’ in the pendant 
cable. This has always been one of the 
most objectionable features of the parallel 
hawse where one link in the cable is con- 
stantly in contact with the buoy structure— 
giving rise to continuous wear. The claim 
that ‘‘ nip’’ is eliminated has been amply 
proved in practice. When the Lambert- 
Garland buoys have been lifted for periodic 














Dockyard, Hong Kong awaiting shipment to 


Moulmein. 


servicing, neither the cable nor inner sur- 
face OI we Irustum have shown any sign of 
wear and, in fact, both are usually heavily 
encrusted with barnacles. 

Secondly, the upper irustum forms the 
socket for the cable supporter to seat upon 
and in which to revolve, so that when the 
latter is accidentally unseated, in heaving 
up by a ship’s windlass, the angular frustum 
sides ensure the return of the supporter to 
its seat. 

The cable supporter consists of a decapped 
hemispherical casting which is domed out 
on the underside and slotted vertically to 
allow for the top long link in a series of four 
supplied with the buoy. This top link is 
eniered into the shackle eye jaws and forms, 
in conjunction with the securing bolt, a 
pivot upon which the shackle eye rocks. In 
addition to its function as part of the ball 
socket device, the cable supporter distributes 
the pendant load on a substantial circum- 
ferential line bearing in place of the two- 
point or short-line bearings in other buoys. 

The shackle eyes — which may be single 
for swinging moorings or double for head 
and stern, i.e. two vessels moored to the 
same buoy—are always ‘‘open’’ and ready 
to receive a mooring wire or cable (Fig. r). 
Such a condition is rarely met by ordinary 
buoys. The shackle eyes line up with the 
pull in any mooring operation and, since 
they are designed to rock, the amount of 
drift of a ship’s cable or wire is much less 
than in the case of central buoy attachments. 

The complete assembly, consisting of 
shackle eyes, cable supporter, four long 
links and the pendant joining shackle, con- 
stitutes the equivalent of the mooring pen- 
dant inside the orthodox buoys. On any 
cost comparision, allowance must be made 
for this equivalent length of pendant sup- 
plied as standard with the models. For 
every size of stud link of 2}-in. and above, 
the whole assembly is supplied proof tested 
in “‘ Bleco ’’ steel to 40 per cent. above 
Lloyd’s Register of Shipping requirements. 

Another feature of this type of buoy is its 
reversibility, which increases length of ser- 
vice and efficiency. 

Indicative of the thought and considera- 
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tion given to making the L.G. buoys is the 
fact that the ‘‘T’’ bar tenders are posi- 
tioned close to the top and bottom or the 
buoy, thus taking into account the raked 
stem of most modern ships. On a majority 
of buoys these fenders are placed at sume 
distance from the top and, particularly in 
buoys where initial stability is deficient 
often causes trouble. 

The Lambert-Garland Patent Mooring 
Buoy is normally built as an all-welded 
structure which is divided into watertight 
compartments. Wood fenders can be pro- 
vided, but they are not recommended. 

The buoy has now long passed the stage 
of being an invention. After 15 years 
proving in one of the most rigorous services 
in the world, it has fully justified the de- 
signer’s claims, and is in use in many ports 
in various parts of the world. 

Some representative particulars of L.G. 
buoys are as follows: 

Hong Kong—12-ft. diam., 6-ft. deep; weight 
54 tons; depth of water 54-ft. below 
H.W.O.S.T., 34-in. stud link chain. 

Moulmein—13-ft. diam., 63-ft. deep; weight 
6? tons ; depth of water 87}-ft. ; 3-in. 
special resilient mooring cable. 

Basra—t1o#-ft. diam., 5-ft. 44-in. deep ; 
weight 4? tons; depth of water 55-ft. 
(Fig. 2). 

Hong Kong and Youmati Ferry Co. Ltd. 
73-ft. diam., 3-ft. 7}-in. deep; weight 2 
tons; depth of water 18-ft. 

The manufacturers are Messrs. William 
McNeill and Co. Ltd., of Glasgow who hold 
the sole world agency rights. 


New Dutch Mooring Buoys. 

The following account of the buoys now 
coming into use at the port of Amsterdam, 
has been supplied by Ir. Tj. J. Risselada, 
Chief Engineer of the Harbour Works 
Departmcnt. 

Previously the pear-shaped type of moor- 
ing buoy was extensively used, but during 
the last few decades the drum type with 
flat upper and lower face became standard. 

Practice shows that when a buoy is tilt- 
ing, the provision of a flat upper face pre- 
sents less difficulty when handling the ropes. 

In the centre of the upper face of a 
standard buoy, a large eye is adjusted for 
belaying the mooring hawsers by means of 
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Fig. 4. Construction of new type of Buoy. 
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o halt hitches. To this also the 
«ichor-cnain or pendant running through 
te centre hole or the buoy—is secured. 

Though the advantage of this arrangement 
is evident—the buoy thus becoming merely 
a buoyancy body subject to less tilting when 
under load from the hawsers—the stability 
of this type has finally proved to be some- 
what less than that of the old pear-shape one 
but, as will be seen, this is overcome in the 
modified drum type now adopted. However, 
the fact that the usual system of belaying 
and casting off heavy manilla hawsers, which 
are difficult to handle, especially when wet 
or frozen, required a good deal of time and 
therefore still remained a matter of some 
concern. Consequently a new method has 
been introduced, of securing the ropes on to 
the buoy by passing the hawser through a 
crown-shaped eye and then belaying it by 
slipping the eye at its end round one of the 
four bollards on the top of the buoy. As 
soon as the rope is pulled the buoy turns 
slowly around its axis until the bollard em- 
ployed reaches automatically its downward 
position and a free bollard turning upward 
becomes available for belaying the next 
hawser (Fig. 3). 

There obviously is no risk of the rope 
coming loose since it is always pulling in 
the same direction. Therefore the newly- 
developed type of buoy is fitted with the 
above-mentioned devices while for reasons 
of stability the base of the buoy is conical, 


eye 
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Elevation Section 
Fig. 5. Usual type rebuilt. 


with the eye, to which the anchor-chain or 
pendant is secured, at the apex similar to 
the pear-shaped type (Fig. 4). 

Thanks to its simplicity this system act- 
ually gives a considerable saving of time 
since on the average the time required for 
mooring is estimated to be reduced by one 
hour and since by some slipping and mani- 
pulation of the winches casting off requires 
hardly any time at all. A secondary advan- 
tage is the avoidance of short kinks in the 
hawsers. 


N 
NS 


Calculating with a pull of 60 tons as the 
utmost exerted by one rope the total pull 
in the structure and pendant chain is not 
allowed to exceed 200 tons. 

Around a heavy cast-iron core transmitt- 
ing the rope pull into the pendant chain, an 
all-welded buoyancy body is constructed, 
the cylindrical part consisting of j-in. steel 
plate and the conical part of 5/16-in. plate. 
By dividing the body into four watertight 
compartments foundering, as a result of col- 
lisions, has practically become impossible. 
Additional protection against minor damages 
is provided by arranging two heavy fenders 
of hardwood (Fig. 4). 

In order to gain experience three buoys 
of this type have been manufactured. Being 
designed to take the usual number of four 
hawsers they have in all cases completely 
come up to the expectations and preference 
was unanimously shown to the new system. 
Therefore the buoys of the drum_ type 
when overhauled are being fitted and re- 
built more or less in accordance with the new 
type, and with the anchor-chain eye some 
distance below the lower face (Fig. 5). 

The cost of a buoy of the new type has 
amounted to about {770 which is about 
{100 more than for one of the usual drum 
tvpe. taking into account the saving on 
the length of anchor-chain. Compared with 
the value of the time gained in mooring and 
casting off, this amount can be considered 
as negligible. 








Handling Perishable 


Cargoes 


The April issue of this Journal included a report on the Techni- 
cal Conference on the Handling of Perishable Cargoes which was 
held in Paris on March 15 last. A brief reference was made to the 
“Emile Dubuisson Fruit Warehouse at Dunkirk” and to the 
“French Customs Regulations Regarding Containers and Pallets.” 
Both these items being. of some importance, a more detailed 
account of the papers read on these subjects is now given. 


The “ Emile Dubuisson * Warehouse at Dunkirk 


Dunkirk has always been a receiving centre for fruit and early 
vegetables from North Africa, and the “ Emile Dubuisson ” ware- 
house was constructed specially to handle these commodities. In 
choosing the site, special consideration was given to adequate road 
and rail facilities being available, and also to the proximity of 
railways serving the cross-Channel ferry-service to England. 

Work commenced in June 1950 and the warehouse was opened 
in November 1951. Unloading, sorting, stacking and sales 
operations are carried out on the upper floor, and despatch by 
lorry or rail on the ground floor. The warehouse is so constructed 
that an additional wing can be erected as soon as the volume of 
traffic warrants. 

Three ton electric cranes with a radius of 28 metres unload the 
poods from the hold of the ship on to a platform 5 metres wide, 
et upper floor level, which runs the whole length of the building. 

When the cargo is lifted ashore the cases or crates are loaded 
on to wooden trays, measuring 2 metres by 1.15 metres, which are 
capable of carrying up to 2,500 kilos. These trays are fitted with 
corner eyelets, enabling the sling-load to be raised by the crane to 
the unloading platforms and deposited on one of a fleet of 20 
rneumatic tyred trucks each of 2 tons capacity. These trucks 
convey the goods through metal sliding doors into a large air- 
conditioned hall. 

There the sling-load is sorted and placed on wooden pallets, 
cach of which can carry a load of up to 1,500 kilos. The warehouse 


possesses 1,250 of these pallets, of which 900 can be handled by 
fork-lift trucks from opposite sides only, and 300 of which can be 
handled from all.four sides. As the pallets are loaded, they are 
removed and stacked by a fleet of 12 fork-lift trucks to await sale. 
Stacking is normally done in 3 tiers of pallets. Eight of these 
trucks are electric as it was found that the first four purchased, 
which were petrol driven, were unsuitable because of the danger 
of exhaust gases in the air-conditioned chambers. 

After the sale the loaded pallets are collected and put on to 
1-ton trucks, of which there is a fleet of 81. Each string of three 
trucks is then hauled to the lifts by electric tractors. The tractor 
enters by one door, leaves the string of trucks, and passes out of 
the lift by the other door. The trucks are then lowered by one of 
the three 5-ton lifts to the loading platform, which is 16 metres 
wide by 100 metres long, raised 1.15 metres above the level of the 
railway and the ground. Here electric tractors pick up the strings 
of trucks from the lifts and take them to 5-ton weighing machines 
—one for each lift—where the goods are automatically weighed and 
tickets are issued. This operation completed, the tractors then 
take the trucks to the lorries or wagons, which are loaded by manual 
labour. On one side the loading platform gives on to the roadway, 
and on the other side to the railway track, which is connected to a 
small marshalling yard. Eighteen lorries and ten wagons can be 
loaded simultaneously. 

The area of the circulating hall is about 400 square metres and 
the floor space is free from any obstruction by pillars. This 
accommodation has been found to be adequate for sorting, stack- 
ing and holding the sales. Goods not immediately sold are stored 
in the adjacent air-conditioned chambers. There are five of these 
chambers, insulated with cork and cooled by means of brine, and 
the temperature could, if necessary, be lowered to zero. They are 
not, however, intended for use as refrigerators. 

Amenities of the hall include seven completely enclosed and 40 
partitioned cubicles, where business may be transacted in private. 
There are 24 telephone booths served by a private branch exchange 
with 12 external lines and 50 extensions. There are also an in- 
formation bureau, a lounge and bar, and cloak rooms. Office 
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Handling Perishable Cargoes—continued 


accommodation for the railways, shipowners, Customs, etc., is 
provided on a mezzanine floor. For the warehouse personnel there 
is a first-aid post, a workshop which includes a gear store and a 
battery-charging station, and a cloak room refectory. 

It is hoped to give some account of new fruit warehouses which 
have recently been brought into use in the Port of London in a 
following issue. 


French Customs Regulations Regarding 
Containers and Pallets 


Mon. Semini said that his Administration never lost sight of 
the importance of maritime transport in France and had continually 
tried to obtain suitable regulations for the construction of all types 
of container, including those for transport by sea. Despite frequent 
representations, Mon. Semini went on to say, the French Customs 
had not yet been able to persuade other countries of the impor- 
tance of the question of maritime transport of goods in containers, 
under Customs seal. Work on this subject has, however, been 
carried on at Geneva by the Economic Commission for Europe 
(Inland Transport Committee). Technical regulations for the con- 
struction of containers, which allow them to be used for the 
transport of goods under Customs seal, have been agreed and will 
come into force on Ist January, 1955, and those States willing to 
adopt the regulations are required to publish the resolution before 
30th June, 1954. A further resolution adopted by the Inland 
Transport Committee recommends that member States introduce 
regulations permitting temporary free entry of containers. 

Mon. Semini said that the problem of pallets, so far as Customs 
regulations were concerned, was the problem of packaging in 
general, and of containers in particular. Both serve to contain and 
transport goods. The first question is to know whether or not 
pallets will be subject to duty on entry, and in what circumstances 
they may be finally or temporarily exported. 

If the pallet is simply a rudimentary assembly of boards or small 
wooden slats which can be used only once or twice on account of 
the frailness of the material joining the wood, they may be con- 
sidered by the Customs as of little or no commercial value. In 
this case, they will not be subject to any duty at the French port of 
entry, nor will they be subject to any of the commercial or financial 
formalities governing commerce with the outer world. For the 
same reason, this export and re-import will also be uncontrolled. 
But this case does not, in general, correspond to the facts obtaining. 
Pallets are, in general, much better made, much stronger, and 
capable of use many times. The pallets are very often made of 
bars or tubes of galvanised iron, and of superior workmanship, and 
are made in a very wide range to suit different uses. This being 
so, these superior pallets would certainly be liable to duty. Pallets 
of this kind, when imported empty, will be subject to taxes as laid 
down by the French Customs Tariff and will be treated as ordinary 
merchandise. If, however, they are imported at the same time as 
merchandise which they preserve and transport, they may benefit 
by special regulations governing packaging and containers. In this 
case, their value will have no bearing on the value of the goods 
transported as far as the duty on these latter is concerned. If in 
the future the French Customs Administration should set up specific 
taxation, the weight of the pallets would not be taken into con- 
sideration in assessing the duty on any merchandise to which they 
ensured transport except, perhaps, in particular cases where the 
weight of the wagon or the container carrying the merchandise was 
taken into account when assessing the true gross weight of the 
merchandise itself. In other words, at the present time, and even 
should a specific Customs duty be set up, the pallet would be 
subject to duty on its own account, on its own value, or taking 
into account only its own weight. However, as with containers, 
pallets may benefit by the regulations of temporary admission on 
the condition that they will be re-exported either empty or with 
goods destined for foreign countries. 

Mon. Semini thought it was likely that great use will be made of 
this temporary free admission of pallets and made some suggestions, 
particularly to the users and manufacturers, which, if adopted, 
would facilitate and speed up Customs formalities and thus give 
everyone a considerable saving in time. Each pallet should be 
clearly identified and this could be done by giving it a mark, 


number or distinctive sign. Each pallet should also be clearly and 
indelibly marked with its weight and, if need be, its principa 
dimensions. To avoid “Customs curiosity” it would be a good 
thing if the pallet were so constructed that there were no “ hiding 
places”. Thus, for example, hollow tubes should be stoutly sealec 
at the extremities so that nothing could be introduced into them 
from the outside. 

From the Customs point of view pallets, as compared with con- 
tainers, are to a certain extent easier to check, and this speeds up 
inspection and makes it less irksome. The Customs insist, ir 
effect, that each container be opened. The pallet, on the other 
hand, displays its contents clearly. Quite apart from this, the first 
element of Customs control is counting, which comprises 
enumerating all packages together with identification of their 
nature, their marks and numbers. It is an incontestable fact thai 
goods transported by pallet are easier to count than those in con- 
tainers. The pallet makes it easier to determine rapidly the 
number of packages loaded, unloaded, and transhipped on to road, 
rail or ship. With the container such determination is less speedy. 

The problem of pallets is not a very complicated one from the 
point of view of the Customs, and its solution was very like that 
already found for other methods of transport. The French 
Customs Administration, Mon. Semini concluded, was quite ready 
to examine sympathetically and objectively any procedure which 
was rapid and simple and likely to reconcile all interests of the 
manufacturers, transporters and users of pallets. 








The Bailey Method of Construction 


In the recent war more than fitteen hundred Bailey bridges were 
constructed and a third of these crossed gaps of over eighty feet. 
To-day the manufacturers of Bailey equipment claim that the in- 
vention has wide peace-time applications. Already the company 
has evolved designs for the material’s use in the construction of 
jetties, buildings with up to 150-ft. ckkar span, conveyor bridges, 
aggregate storage conveyors, form cages and false-work for heavy 
reinforced concrete constructions, such as dams and seawalls and 
false-work for conventional bridges. Speed of erection, portability 
of component parts and the lasting strength of the equipment have 
proved strong arguments in favour of this method of construction. 

















Fig. 1. Model of a Bailey framework acting as a container for dyke 
filling. 

In British seaports today the Bailey system is making an appear 
ance. Many old piers whose supporting framework has been rotte« 
by sea water would cease to be useable but for Bailey bracing 
Valuable time is saved and quite often the work is completed in 
few days, compared with the weeks usually required by olde 
methods. The use of Bailey for dyke building and breach repair 
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g is timely in view of the constant threat of flooding along the 

ist Coast. 

A cruciform construction has been designed at Stockport, em- 
bodying the use of pile yokes and piles to provide an ideal dyke 
base frame. Tests have shown that a 1oo-ft. gap in any sea wall 
can be rebuilt in only four hours using fifty men on the work. 
[his Bailey framework ther becomes a container for the dyke fill- 
ing, which can also be placed at either side. The cruciform arms, 
pointing seawards, can be continued either singly or in pairs to 
provide breakwaters (Fig. 1). Above the structure an independ- 
ent Bailey road can be provided which could be used by dumpers 





f 


td 
/ 

















Fig. 2. Bailey Panel Jetty. Driving 90-ft. piles. 

















Aden Pontoon Bridge spanning the Bir Ahmed wady. 


Fig. 3. 


for filling the dyke frame. There is no limit to the height of the 
structure, but it one of more than 15-ft. is required, then cross- 
bracing would normally be used. 

Features of the equipment are its lightness, simplicity, accuracy 
ind perfect interchangeability of each component part. No special 
site plant or mechanical aids are required as all normal construc- 
tions can be erected by manpower. The heaviest component is 
the 10-ft. by 5-ft. panel which weighs approximately 600 lb. and 
\| parts can be loaded into standard 3-ton lorries for transport to 
the site. 

The Bailey Bridge is a ‘‘ through ’’ bridge, the roadway being 

‘tried between two main girders. A main girder is formed from 

inels ro-ft. long pinned together end-to-end. Its strength is 

icreased by adding extra panels alongside and on top of the 
riginal panels. The type of bridge is described according to the 
umber of trusses and stories which form its main girders. ‘‘Single- 
ngle ’’ is the lightest form of construction and ‘‘ Triple-triple ’’ 
‘he heaviest. The main girders are connected by transoms which 
ire rolled steel joists which rest on the bottom chords of the panels 
ind are held in position by quick-acting clamps. These rolled 
teel joists carry the roadway superstructure. Various other mem- 
bers are added to brace the structure and prevent swaying. The 
resistant moment of a given construction can be considerably in- 
creased bv the use of supplementary panel chords (chord reinforce- 
ments) which are bolted to the panels form‘ng the main girders. 
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By using the sections to build vertically, spans of any length 
can be made possible with piers at intervals, and suspension 
bridges built with spans from 200 and up to 4oo-ft. Pontoon 
bridges of any length can be constructed using three pontoon 
sections, each twenty feet in length, which are connected together 
in the water and support the Bailey steelwork. The pontoon 
sections are made with a plywood skin fixed to a steel framework, 
but steel or aluminium sections have been designed and could be 
provided. The timber used in the present pontoons is pressure 
impregnated with a preservative to guard against attack by marine 
borers (Fig. 2.) 

A recent example of this method of bridge construction is the 
792-ft. Bailey bridge which has been built to facilitate the trans- 
portation from Aden of materials for the new oil refinery which is 
being built at Little Aden. The work on this project has thus 
been expedited by cutting 10 miles from the road journey made by 
vehicles carrying plant and materials to the site. 

The bridge is carried on 84 pontoons and spans the mouth of the 
Bir Ahmed wady which lies between the site of the refinery and 
the port of Aden (see Fig. 3). 

The original 29 mile route circled the Maksar wady, along 
Tawahi Bay, and skirted the Bir Ahmed wady. The decision to 
construct the bridge was reached after high spring tides in March 
1953 flooded the head of the Bir Ahmed and dislocated road ser- 
vices to the site. 

The bridge consists of two 20-ft. approach spans, two 110-ft. 
landing bays, two 514-ft. end floating bays and nine 52-ft. floating 
bays. A 104-ft. section of the bridge is removable to allow access 
for tugs and barges to an inland factory. 

Because of its speed of erection, Bailey is of great value in emer- 
gency applications; where sudden flooding occurs and bridges are 
washed away, communciations can be re-established in a few hours 
by this method. In fact an emergency scheme has been drawn 
up using Bailey for the construction of dykes and sea walls. 

A big advantage is that the materials can be used again and 
again in successive schemes, all the material used in one project 
being recovered and then utilised. The idea that Bailey bridging 
is essentially something which is only meant for temporary use is 
wrong. The licensees of the system claim that constructions all 
over the world, have been in service for many years, proving that, 
given normal maintenance and attention, Bailey bridging com- 
pares most favourably with other conventional bridging. 

Safety is an important consideration which has been taken into 
account by the selection of the correct constructional design for 
the applied loading, the right strength of all stressed components 
and by careful control of manufacture, embodying gauging and 
load testing, to approved specifications. The cost of building 
with Bailey can be as much as 25 per cent. less than by using any 
other equivalent material. 








Developing Chicago as an Ocean Port. 

Chicago’s importance as an ocean port will increase considerably 
if, as is expected, the St. Laurence Seaway Project is realised. Since 
the construction of a 27-ft. channel from Montreal to Lake Erie is 
involved, many of the U.S. ports on the Great Lakes will be obliged 
to undertake major developments. Chicago in particular will have 
to deepen its harbour and also enlarge and improve its port facili- 
ties, locations for which are very restricted. Only three new areas 
are available: along the Calumet Sag, in Lake Calumet itself, and 
the Calumet River. At the southern end of Lake Calumet it is 
proposed to build and lease to private operators a comprehensive 
ship-barge-railway-wagon terminal, consisting of a transit shed 
120-ft. wide and 500 or 600-ft. long, near which would be con- 
structed a grain elevator with a minimum capacity of 2,000,000 
bushels, and a bunker oil and oil transhipment terminal. Develop- 
ment plans for terminal facilities also include the release of at least 
a part of the Navy Pier to commercial use. The Pier itself has 
space for 1,600 lineal feet of berthage in its south-western section 
and 158,000 square ft. for transit sheds. Chicago’s outer harbour, 
directly accessible to large lake and lake-ocean vessels without 
lockage, is potentially valuable as a commercial harbour, but at 
present has no terminals in active use. 
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Conference on Oil Pollution of the Sea 


International Convention Adopted 


The unanimous agreement reached at the international confer- 
ence in London on the prevention of the pollution of the sea by 
oil, convened by the Ministry of Transport, means that in due 
course there will be zones throughout the world within which the 
discharge of crude, fuel, heavy diesel and lubricating oils will be 
banned. Separate zones have been agreed for tankers and dry 
cargo ships. 

Delegates and observers from 40 countries, who have been in 
session since April 26, unanimously adopted a draft convention, 
which was immediately signed by 10 nations, including the United 
Kingdom. Among the signatories are five nations having a tanker 
tonnage of not less than 500,000 gross tons. 

Mr. P. Faulkner, Under Secretary at the Ministry of Transport 
and Civil Aviation, who was chairman of the general and drafting 
committees of the conference, said at the final plenary session on 
May 12 last, that the convention covered all ships which were 
registered, except those under 500 tons, those used for the time 
being as naval auxiliaries and whalers. 

The terms of the convention state that the general zone for 
tankers, in which oil cannot be dumped, will be within 50 miles 
of any coast. In the North Sea, the zone will be 100 miles from 
any coast, except for Norway, which will be 50 miles. In the 
Atlantic, the zone is 30° west (between 800 and 900 miles west of 
Greenwich); it does not include the Bay of Biscay, but oil cannot 
be dumped within 50 miles of the French coast. Mr. Faulkner 
stated that the United Kingdom had pressed for a 40° zone for 
tankers, but had been obliged to concede 30°. For most of the 
Australian coast the prohibited zone for tankers will be 150 miles, 
and in the Adriatic 30 miles for a period of three years, which may 
be increased by agreement between Italy and Yugoslavia. 

The zones for dry cargo ships will not come into force as early 
as those for tankers, but three years after the date on which the 
convention takes effect. Dry cargo ships will be required, how- 
ever, to put out oily ballast and tank washings as far as possible 
from any coast. 

In general, the 50 mile limit also applies to dry cargo ships. It 
will be 100 miles from any coast in the North Sea, except for 
Norway, where it will again be 50 miles. In the Atlantic, it will be 
100 miles west of any coast, and in the Adriatic 20 miles, which 
could be increased later to 30 miles. 

The convention makes exceptions where an oil discharge is made 
for the safety of the ship, to prevent damage to cargo or for dis- 
charges resulting from damage to the ship. Within 12 months of 
the convention taking effect, there will be arrangements in ships to 
prevent fuel oil from getting into the bilges. Contracting coun- 
tries will provide adequate facilities in their main ports for the 
reception of oil residues, oily ballast water and tank washings. 
Three years after the convention comes into force, ships will have 
to carry oil record books giving account of any operations resulting 
in discharge of oil. They can be inspected in ports by countries 
other than those of the ships concerned. The convention also pro- 
vides for the exchange of information about offences against it, and 
the responsibility for any discharge of oil will rest with the country 
under whose flag the ship is satiing 

The conference also adopted eight resolutions, including one 
that the complete avoidance of the discharge of oil should be 
observed as soon as possible, and that a further conference should 
be held within three years. Other resolutions urged the fitting of 
oily water separators in ships, a manual of guidance for mariners, 
increased facilities for oil residue reception in ports and for the 
United Nations to keep the problem under review. 

Admiral H. Shepheard, head of the United States delegation, 
announced that American shipowners had agreed, as from April 
30, to check oil pollution from ships travelling to Britain and 
Europe. 

Mr. A. Bogdanov, the leader of the Soviet delegation, said that 
the convention would have to be considered by the Soviet Govern- 
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ment, but it might be presumed “ that the draft convention will b: 
considered and accepted by the governments concerned within th 
time limit prescribed.” Reservations on the question of unneces 
sary inspection of ships by representatives of foreign countries anc 
the doubtful effectiveness of the zones, were made by the Polis! 
delegate, who thought that more emphasis should have been laic 
on ship and shore facilities for containing waste oil, rather thai 
dumping. 

A United Kingdom delegate said afterwards that there wa: 
bound to be a year’s delay for the convention as it affected tankers 
and four years’ delay for dry cargo ships, but if the conventior 
was obeyed, he said, there should be a substantial diminution o 
the pollution of Britain’s beaches in four or five years. 

The conference was opened on April 26 by Mr. A. T. Lennox 
Boyd, the Minister of Transport and Civil Aviation, wh« 
emphasised in his speech that individual action would not itseli 
solve the problem of oil pollution because “ tides and currents and 
winds pay little regard to national boundaries or territorial waters.” 
As the delegates represented nations that together owned 95 per 
cent. of the tonnage of the world, he said they were in a position 
to do something practical to end “an intolerable nuisance.” 

He pointed out that the increase in the amount of oil transported 
by sea was very striking. In 1914 only three and a half per cent. 
of the world’s tonnage used oil in boilers or engines, but in 1953 
it had risen to 87 per cent.; in 1914, 13,500,000 tons of oil were 
transported by sea, compared with 250 million tons in 1953; and 
in 1914 only 3,500,000 tons of crude oil were transported by sea, 
compared with 137 million tons last year. He concluded by saying 
that: “There is every reason to think that tankers engaged in 
carrying crude oil, discharge into the sea each year about 250,000 
tons.” 

Although no date has yet been fixed for the coming into effect of 
the convention, for it has to be ratified by the countries concerned, 
many of the recommendations have been followed by British ship- 
owners, oil companies and port authorities for some time. The 
publication of the Faulkner report last year, following a Committee 
of Enquiry set up by the Ministry of Transport, showed the way to 
some valuable remedies, and so impressed the shipping industry 
that certain of its recommendations were put into effect without 
waiting for Parliamentary action, and harbour authorities said 
they were prepared to provide adequate facilities in ports which 
received oil refuse. The five main British oil companies also 
undertook to provide reception facilities at all oil loading terminals 
under their direct control. The Government have also endeavoured 
to enforce the provisions of the Oil Pollution Act of 1922; they 
have examined the records of ships entering receiving ports, and 
Service aircraft have reported the discharge of oil whether inside 
or outside territorial waters. 

It was these facts that led Mr. Lennox-Boyd to tell the con- 
ference: “ Without undue presumption, I think we can claim that 
for a problem that is common to all—that harms one country or 
some countries more at one time than another, but all maritime 
countries in the end—we have given quite a useful lead.” 

Although there should be a substantial diminution in the pollu- 
tion of Britain’s beaches in four or five years if the convention is 
obeyed, it is likely to be many years more before all the beaches 
are completely free of oil. Decades of dumping oil in the sea has 
caused it to pile up on shore and sink below the surface of the 
beach, where it slowly but persistently oozes up again in hot 
weather, and the cessation of fresh oil drifting in will not solve 
this difficulty. There is also the problem of oil floating ashore from 
wrecks, perhaps months after the ship has been sunk, or oil jet- 
tisoned by ships in distress. The resolution, therefore, that there 
should be another conference within three years is to be welcomed. 

The only slight discord that showed itself in the open sessions 
was the Soviet demand for the participation of Communist China 
at the conference, as she was a great maritime power with a long 
coastline. After delegates had decided to consult their govern- 
ments, however, they decided that no action should be taken on the 
Soviet proposal. 

To get such a measure of unanimity as has been announced a‘ 
the conclusion of the conference is good cause for satisfaction, for 
the convention, if scrupulously observed, should go a considerable 
way towards alleviating this man-made problem. 
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New British Standards for Cranes 





(he following are some notes on the outstanding points of two 


now British Standards for derrick cranes and jib cranes respectively, 


which were recently issued by the British Standards Institution. 


Derrick Cranes (Hand-Operated) 

This new revision (B.S. 327—-Pt. 2 : 1954. Price 6/- net) follows 
similar lines to the previous editions, in that it indicates the mini- 
mum requirements for hand-operated derrick cranes of normal 
type and is intended to secure the general observance of such 
fundamental principles as appear desirable to secure reliability and 
safety without hampering the freedom of the crane maker in his 
selection of the most appropriate design for the purpose in view. 

The standard deals with hand-operated cranes of the Scotch 
derrick and guy derrick types and specifies requirements for the 
design of the crane structure and moving parts. Hoisting equip- 
ment and brakes are dealt with and an appendix gives the require- 
ments to be observed when a hand-operated crane is converted to 
power operation. 

The clauses on electrical wiring and cables have been brought 
into accord with the 12th edition of the Regulations for the 
Electrical Equipment of Buildings published by the Institution of 
Electrical Engineers, and the appendix on the design of struts has 
been devised so as to follow the general method of application of 
the Perry-Robertson formula for struts adopted in other British 
Standards. 

Electrically Driven Jib Cranes Mounted 
on a High Pedestal or Portal Carriage 

This new issue (B.S. 2452 : 1954. Price 7/6 net) forms one of a 
number of standards relating to jib cranes. It applies to electrically 
driven jib cranes, mounted on a high pedestal or portal carriage, 
of the level luffing, derricking or fixed radius types, used with hook 
or grab. It therefore covers the types often referred to as “ wharf ” 
or “ dockside ” cranes. 

As with other British Standards for cranes, the object of this 
specification is to ensure reliability and safety without placing 
restrictions on the general design of the cranes or on the methods 
employed in their construction. 

Detailed requirements, including minimum factors of safety, are 
specified for the design of the crane structure and moving parts, 
and there is an appendix on the design of struts. 

Wire ropes, rope drums and pulleys, lifting hooks and grabbing 
are dealt with, and an appendix is included on grabs. 

There are clauses on electric motors, brakes and electric braking, 
controllers, protective gear and switches, lighting and heaters, 
cables and wiring and earthing. Requirements are also specified 
for the performance testing of the completed crane. 

Copies of both standards may be obtained from the British 
Standards Institution, 2, Park Street. London. 








Mechanical Handling Exhibition. 


The fourth Mechanical Handling Exhibition and Convention is 
to be held at Olympia, London, from June 9 to 19 next, and 
visitors from all over the world are expected to attend. 

The Convention consists of the following eleven papers on 
various aspects of the handling of different types and weights of 
materials. 

) Work Study and the Materials Handling Engineer. 

) Bulk Handling by Transporters. 

) Heavy Type Mobile Cranes. 

) Bridging the Handling Gap. 

) Belt Conveyors: application to mechanical handling. 

) Notes on some unusual handling problems. 

) Long Aerial Ropeways as applied to Mineral Development. 
) Philosophy of Cargo Handling. 

) Economics of Modern Materials Handling with Industrial 

Trucks. 

') Safe use of Fork-Lift Trucks in Industry. 
) Process Mechanisation with the aid of Spiral Conveyors. 


\n Open Forum will also be held, at which a team of six experts 


= 


* \l answer “ Any Questions,” and the second European Confer- 


‘e on Mechanical Handling will be held in private. 
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The Exhibition and Convention, which are held biennially, are 
organised by “Mechanical Handling” (Associated Iliffe Press, 
Dorset House, Stamford Street, London), with the support of trade 
associations. Tickets for the Convention are available from 
“ Mechanical Handling,” or at the Exhibition. 








Manufacturers’ Announcements 


New Twin-Grab Hopper Dredger Launched 

The twin-grab hopper dredger, “ Burcom Sand,” was launched 
at Beverley by Cook, Welton & Gemmell, Ltd., for the Docks 
and Inland Waterways Management. It is to join the Humber 
ports’ fleet of dredging craft which dredge annually from the docks 
at Hull, Grimsby and Immingham a total of 8 mn. tons of 
spoil. The two grab dredging cranes of the “ Burcom Sand ” can 
fill the vessel with a capacity load of 800 tons in about two hours. 
A device showing the driver the depth at which the grab is 
working, whether it is open or closed, and the position to which 
it is being slewed, is a special feature of the equipment of the 
grabbing cranes. 


Ship-to-Shore Communication at Hong Kong 


A radio-telephone service, linking ships with the shore, has 
recently been introduced by Cable and Wireless, Ltd., in Hong 
Kong harbour. It is a frequency modulated v.h.f. system, providing 
direct communication between ships in harbour and subscribers 
on the main Hong Kong telephone exchange. It also gives a com- 
munication link between the ships themselves. The use of this 
equipment, which was manufactured by the General Electric Co., 
Ltd., greatly simplifies loading and unloading operations. 

A portable battery operated v.h.f. transmitter/receiver is taken 
on board when the ship enters the harbour, and is set up in a suit- 
able place. This transmitter/receiver brings the vessel into a 
network covering the harbour, and connecting her to the main 
telephone exchange of Hong Kong. 

There are four groups of sub-stations in the network, each group 
being allotted two wavelengths, one for transmitters and one for 
receivers. All the groups are linked directly to a main station set 
up at a permanent site on shore. This is connected to a central 
battery cordless switchboard, which has five lines to the main 
Hong Kong exchange. 


Non-setting Anti-corrosive Paints 


Non-setting paints which retain indefinitely a semi-plastic 
condition have been in use for some time in conditions where the 
primary requirement has been impermeability to moisture in 
addition to anti-corrosive properties. Typical uses have been in 
the protection of water-sealed gas holder lower lifts and 
occasionally in the below water-line treatment of floating docks 
and harbour installations. 

Recent investigations have revealed other applications which 
open up the possibility of this class of paint being used with 
advantage in other spheres. It is now being applied by a well- 
known shipping company as a protective treatment for wire-ropes 
and for making water- and air-tight seals to inspection plates and 
covers. A timber drying concern has successfully applied it to the 
structural steelwork of timber-drying kilns having a constant 
steam-heated temperature of 100° F. Several tanneries have found 
that a non-setting coating successfully resisted the highly corrosive 
atmosphere of acid alkali bath yards, where hides are soaked 
preparatory to hair scraping. 

Non-setting paints, having semi-plastic characteristics, do not 
suffer from the cracking which sooner or later occurs in most 
hardened paint films; and it is in fact actually absorbed by the 
pores in the steel surface. Even if the surface of the steel becomes 
scored, the paint will migrate by capillary action into the newly 
exposed metal. A single coat only is required, which may be 
applied by brush or spray, the one treatment lasting indefinitely. 

Messrs. Aspinalls (Paints) Ltd., of Carleton, Skipton, Yorkshire, 
have compiled some interesting data on the subject, which is avail- 
able on application. 












Manufacturers’ Announcements—continued 


Diving Equipment for General Use 


A small self-contained diving apparatus, the “ Essjee ” Aqualung, 
is being manufactured in England by Siebe, Gorman & Co., Ltd., 
of Tolworth, Surrey, under licence from Spirotechnique, Paris. 
The equipment consists of one or two containers of compressed air 
strapped to the back of the swimmer by a webbing harness, which 
includes a weighted belt; a valve on the cylinder, which regulates 
the flow of air to the lungs; a pressure gauge registering the amount 
of air in the cylinder in atmospheres; a face mask covering the 
eyes and nose, and “ Frogman” type flippers for the feet. The 
Aqualung is being made in three sizes, giving the duration under 
water at a depth of 33-ft. of between 12 and 44 minutes, according 
to the size used. A duration of 30 minutes at 60-ft. and of 20 
minutes at 100-ft. depth is given by the largest size. 

Three divers gave demonstrations of the equipment in the 16,000 
gallon tank at the Siebe Gorman works early this month. They 
did not appear to be hampered in any way, and were able to move 
with complete freedom, as the equipment is virtually weightless 
underwater. The firm claim that on numerous occasions the time 
and expense of docking a vessel could be avoided if any economical 
diving apparatus, such as the Aqualung, was carried on board. The 
equipment could be used for such jobs as underwater hull inspec- 
tion, the freeing of fouled propellers, inspecting dock walls and 
investigating harbour obstructions, small salvage operations and 
underwater repair by welding. It was announced at the demon- 
stration that the Admiralty salvage department have placed an 
order for 12 sets for testing. 


Patent Cable Fastenings 


One of the chief causes of failure in wire cables arises from the 
means available up to now for the anchoring or joining of cables, 
or for the attachment of loads either at the ends or at points in 
the cable length. 

Most methods hitherto have involved a distortion of the cable 
(an eye-splice is a good example), and an imposition of strain which 
is badly distributed. 
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A new method of cable fastening has recently been patented and 
tested by Messrs. E. H. Bentall & Co., Ltd., of Maldon, Essex. 
The fastenings which are of two main kinds, for mid-cable and 
end attachments, preserve the essential shape of the cable while 
applying the load to each strand. In its simplest form the fastening 
consists of a core pin, grooved spirally to suit the strands and 
externally applied segments, also grooved, so that when enclosed 
by a sleeve the assembly grips every strand. The illustration shows 
the compact nature of an end attachment. Stringent static and 
dynamic tests have been carried out by the Industrial Research 
Laboratories, Birmingham, in the course of which cables tested to 
destruction failed at some point outside the grip, but not at the 
grip itself. 





FOR HIRE OR SALE 


CRANES AND LOCOMOTIVES FOR HIRE OR SALE. 


10-ton Anderson Grice Steam Derrick Crane with 120-ft. Jib. 
10-ton, 5-ton, 3-ton and 2-ton Steam Locomotive Cranes (standard gauge). 
Mobile Cranes up to 5-ton capacity. Standard gauge Steam Locomotives, 
0-4-0 and 0-6-0. 10-in. and 14-in. bore x 18-in. stroke. 160-lbs. boiler. 
Abelson & Co. (Engineers), Ltd., Coventry Road, Sheldon, Birmingham, 26. 
‘Phone: Sheldon 2424. 
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SITUATIONS VACANT 


CLYDE NAVIGATION TRUST — ENGINEERING APPOINTMENT. 


Applications are invited for the following appointment on th 
Engineering Staff of the Trust:— 

RESIDENT ENGINEER for supervision of deep water quay cor 
struction and other new works. Salary scale £890 to £1,180 per annun 
Commencing salary according to age and experience. Applicants should b 
Corporate Members of the Institution of Civil Engineers, not less than 3) 
years of age, with experience in construction of marine works. Experienc 
in monolith wall construction would be an advantage. 

The appointment may be either temporary, for a period of not less tha 
two years, or permanent, and the applicant should state for which appoint 
ment he is making application. In the event of a permanent appointmen 
the successful applicant would require to pass a medical examination and 
become a member of the Trustees’ Superannuation Fund. 

Applications are to be lodged with the Engineer, Clyde Navigation 
Trust, 16, Robertson Street, Glasgow, C.2. 





THE BRITISH TRANSPORT COMMISSION (DOCKS AND 
INLAND WATERWAYS), 22, Dorset Square, London, N.W.1, invite 
applications for the position of DOCKS ENGINEER, Middlesbrough and 
Hartlepools Docks. Starting salary £1,100/£1,250 per annum, according to 
qualifications. 

Applicants should have experience in the maintenance of Dock and 
Harbour Works comprising Lock Entrances, Quays, Piers, Buildings, 
Permanent Way, Roads, etc., and installations, including mechanical and 
electrical equipment, and be capable of designing new works and supervising 
their construction. They should be Corporate Members of the Institution 
of Civil Engineers and preferably also of the Institution of Mechanical 
Engineers or Electrical Engineers. 

Applications, addressed to the Staff and Establishment Officer at the 
above address, should arrive not later than 22nd May, 1954. 





ASSISTANT ENGINEER wanted for Consulting Engineers’ Office in 
London. Applicants should be chartered Civil or Mechanical Engineers 
with experience in the design and construction of dock and harbour 
mechanical plant and with specialist experience in Cranes. Apply by letter 
with full particulars of age, qualifications and experience to Rendel, Palmer 
& Tritton, 125, Victoria Street, London, S.W.1. 


SITUATION WANTED 
OPERATIONAL SUPERINTENDENT, Tugs, Barges, Dredgers, 
Hoppers, Cranes and all auxilliary craft, seeks change of employer. Fully 
qualified, excellent references. Home or Overseas. Box No. 160, “ Dock 
& Harbour Authority,” 19, Harcourt Street, London, W.1. 








FOR SALE 


TWO HORIZONTAL HYDRAULIC PUMPS by Fullerton, Hodgart & 

Barclay Ltd. 200 gallons per minute to 750 lbs. per square inch, driven 

by two Sandycroft 150 H.-P. electric motors, 440/50/3 A.C. 

SIX ONE-TON HYDRAULIC RAILWAY CAPSTANS and quantity of 
spares. 

All the above equipment is in working order and will be available at 
Ardrossan Harbour, Ayrshire, about the end of May——on completion of 
Dock Entrance Machinery conversion and installation of electricaliy 
operated dockside Capstans. 

Box No. 159, “ Dock & Harbour Authority,” 
London, W.1. 


19, Harcourt Street, 








WANTED 





REQUIRED—1 cu. yd. GRAB DREDGER mounted on self-propelled 
hopper barge. Send full particulars and price to John Howard & Co., Ltd., 
13, Buckingham Gate, London, S.W.1. 


CRANDALL 


DRY DOCK ENGINEERS, INC. 


e@ RAILWAY DRY DOCKS e FLOATING DRY DOCKS 
e BASIN DRY DOCKS e@ PORT FACILITIES 





Investigations, Reports, Design 
Construction, Supervision 





238 Main St., Cambridge, 42, Massachusetts, 
U.S.A. 


Cable Address: “CRADOC, BOSTON ” | 





























































































